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mimrnw itf-stofts ••ft®- mimmam- -ap^wlatt-oa fe@ 
ar#. Cm Mm f» «Mi' iat©f«»s% wm&M m Mm- ^mm ta 
3Ni.sBiaw& ••#iS ' tlw p^y te 
M l^y  ^-»«»«§. •^ f' 
TS?>5fe 
n m 
MEMwrn^^m ft • • •••: • • t 
iitww t^ios • « * • » 
aBviEw OF Tm mtm&wm- m » # • » * • # • • •. • « • f 
&m MMmTnCMj IBI'HODS • » » .. , ss 
MflKIIiElfM, RESULfS * # • • • # « . *. • ». » » # • &l 
Dlssi^ latioa of st»eh .•» * #. .» • # • « • » » . Si. 
BediaetiQs of • •. •• •  ^
'Bm «f com laash «. • *. »• • • * •  ^  ^
ftie inflnenoe of nitrogenous #•»&»%.««» m til® 
foj»m©ntatloii of co« mmM ft 
'ffy$ Sttflttiiis#' ©f* stsyssi^ tt » « # « » .• « * • 
Tim to 
produce maxijml stimul^ ttion # « ••*««« 74 
• laflttwaa# of '©tter TS 
iteila® m%'§, • .« #•«•.* * .»• « # • 
fla  ^ ^sslfflHatlon of glt.ico»# • * #, • # .« • • « ® 
fermentation of posnibl© interatillata ©»» 
p o y a i ®  « « . « • - « •  w  «  » :  . . i i ,  *  . «  •  •  •  *  •  ® S  
t^ seriptioa ma classification of tlni 
m m * % •* -«• #• » # * • * 
C3,ostri< i^« 
•iliiinmiTii.i. J III m ill II liiL iBiiiiijiiiifiriniiiini''. iiiiLiiiriiiiiii iimi ' • w m . w 9 w w 
» » • » • # » t® 
Cleatetgi« • » » #. *. • ». » • tl, 
.g»teiigi.iai» • • » « • •• • t4 
mt • • * • • • • * • • * isaifasm 
m t  *  •  - •  •  •  *  •  •  « » • » • • • •  •  •  •  m i m & m m .  
•0®. mm m 
f® • • • *• • • • 
.gg .• ,• • • • • « • 
• t -
isrtaf l^ t «. Im  ^m^omp ®f 
M#ii%i#ffl|:- li#f# -i^ M •« btifeyl. 
:md Um 
t;fcHi- paiJiie&ttimS:# sai'tfeen;^  tb®f '^ m 
mgmMa^, tht« s«wi?%te®3l#»s 
^mm'^  * #@»4ttl#ii wt'tt t# «#i#atjyri# 
•iwittg •%© s^ plieattoii of tMs t# 
tawi :aiit «a4 to %«t.tw9r 
f«iM%y with wMefc it l«a  ^itself t# tfe# la^«tf,f«%l#a •©# M-®-^  
logie»l. la ^aeral, tl»i?# is m 
i»»ll m I*, i# tbat «, 
©f ©f %!»• 
«g«tt-saa. £ft -aa 'Of «l»ssijfle»ti#a i« M.#ii.f 
pmvlo-m 3ati» 
®ati@€ t&at tiiaTO .la?#' fc*» lilattiie'l #f feian^yi-a 
e#aB»jpai4 ia  ^ tl»i «M. -» tea l^ tmwmm%mtS.&mm 
Th&m %m Mkm iio#a' ®a tmtm -©f 
•ul' %li@- .guttait. 
j^ gobiMsilltia aat %li»- ©felig*^  of ti#.- ^a«- gliwiti'i#-
%^m 
la ilii. •iswstlgfttisa Mm 'tmm maOm fbm 
t^oy#lologicmt d# %!»' sai»p®M© 'toafefri® »i€ • 
h-^jl alecOsoI hmtm%mt 9^ m feas. hmm. 
Wm iat# «t mmm of 
f 
f 
5 8 i I 
•rt .» 
-aaf giiw w%m -fc# 
"imkmrn iitteeifenist thm pp©&ai%i®a of imtjric 
2JL.vl.'jttg 
witlioiit fi»» 1® €«#s|*lt^  tM o»iiyaifla»' ©yiiMrlei^  
witfe mw^4. mm^^0 QrMmmtiMf »teral#ht# aiagl# 'm' i»S.tiiA tm 
e&nias ©r or ®«r«- c«a.l®., Im l«ng%fe .llnM O.OOg 
t# wBi: laiiif "WW# iKitiwly »ttX# ••mi. y®fi»#<lia©#A toy 
m»m tiBsimrn 1^a% itmm  ^ ^^«t|ji%ldii-l 
-il*®' tj:Mi#« dt th«a# -sdbrl## hAm a. «iylia<li^ e«S, 
0S# my t^y d#¥#t©f imm « mmlm ©f v«*y 
iliwt wM  ^«e« ®iitMit«d with 1» iaiiMta #«f" 
import 1« Mstorle«l lii%swi#%t '••*!#% -#aQLj  ^ttmm-
iMfmmrM li.v& witlionfe alr-i, but ail? isstroj# If ««® 
i«tO' 'm# lltuid wtoj®». ftey »« fipswliig, a ©f fi»ii ftia%©ii 
liostti f« whatev  ^ leiigth of lif® Wm-i» mpm»-
m@Mm mm i»t If t ©a *li# lait*-
p«®s3,l#l 0m for •©!»»«# 
&f #ippl»a dloxi^  m ©lajp f^tat &f d«riag 0a® sar law® iKwirs 
«3.1 «a€ 'butgi^ io t# 
tli©lip «xljit#ae@ is '»&«• #topp0d» fM* ia#. I bell#'W# ftf»st 
of ai## of mMmAm 
fmm oxjrgea*** 
lartig iW&Bt s^^ hmr'm'& ia tl«i mt Mmm 
@mM&m vmj «-isi.'3.» t» fey .f®iat«« 
tiiat ^my giving m hXvm mmtm- wttte. 
Ms lawsttgRfeSeais &i tm 
#ml«s tlafc timf mm Mm to mmlQp ia 
a i»tl« esj^ ##i 9$ a ms& «KSiil«t 
fi«- mm io #fe**tii «. s*ti#fwi«y 
•fe=«l*3@#tetB!reantli® w®l#it of »«f» »sM., 
mmhm ^1 '^ at 
•mmt fe» p?^wt# timt ,isii a@t 
S« «wgg®st«# ^hat V^m fTO€«#to »i» &i' tlw a«i%«Pt @f al^ e t^oXs® •. 
and it t# *<«i mat a^utyl isl.e-®ii0l m# « 
of f«f«nt«tloii* Sis «©»ltti:i®iis 
#a M# or^ s#rw4i.w. tliftt. ^ mmm t^ata f^ w&m m ««fi* 
ei»aey of tofsiFog i^ 'fi^  m wm%mMi,m to pipo '^tloi* ©f m#-
gmmm» mt dlff&mat stmg^m ia wmm <3* la 
imwmM 
^e#e-al Ci^ Sl ta. -valsseatac 
* 
du •" latex-., of' Mmm  ^
mmmrn . ia*y »» an# 
im mrnm ia '%$.mmm #f tliii^  
It l9 hm%m%m m'kmmlf m**' 
!«%.«€ t$. tm ^omAmm «Stb btityrS,® 
.•• butyl f#»ia%sttQa «Ni *i^ a#ly 
t& aatw#* .li«»'wip., li# w« of .0pial» 
%«!«*'• .« t^fAamift# §p«fem©ously 'WltMii J^mm. 
"rnmm- ptmtB ms m. «wait #f' mmtmgm Md^^mMmrnm ia 
m# wgaat# &t fc&© In & publimMm,. 
• m 
tollmiMg ttm 'vmtt&tj 
Qt tmma tst tlsa-a# ilttl® fiaatm# ©r «• tteeoiat' of -felit« ; 
v«»tet;|', slttQS itotf f#s# imm Qm fo»a to %l» ©tiwr wi«k .iiH ' 
because ii3L#o #f %1» .st»e!i ifel©li Wmj ©oataln,-
aaa fmmB tto© t^#rla# I 
fe«ll#'P» it 0P&W timm tm t^mm of 
tt •#«» wimimm. %e MviM ^am^ mmwMm^, t© tlnttr #lja^Sjig 
©n# &m -s^w^a f^rnf • , (%} wMe& . 
%l»' tm$m§ W  ^mf%iM^i&mX t^vm-$ 
towmrn^ 
Mflm^m iW^} fwf, st^ l» te 
t#»0rib@<I by fwrn^^* fi« p©lat^  ©ni timt tlity iw»-
1«€ la fell® :r#iwifh«p»ii e#lls hmlm  ^ d»eM as». in 
«fS.%l|. a. 0«0« t#. e»UiS *« Nylander called at­
tention • t&t fmt wm -^ m «ppoa«s»€ 
fcf fl@®ioiig i®4 -Wmt ttef iwt^  
t% p©ssitel,# to • 
tliss# »g«tt-s«ii «»• sbl« i® 
tmm the drntsiae^  ^ ttety MA -m% mdm #jpmftaa#®a»l.y 
, tii« #f jlaat# i# 'Am ssi^ -st@€ ^m Wmm 
dtstln t^ fo-m# 4ii;ss#ito'«  ^Ijf mm-
## $M--W0 »¥®-i.#|piiiai or m. 
tua Ttm^m (1»W|- Isola-fcitt %ai0Aili f»ew plaait 
M-,ssi*s,*lil©& mt^mglf ateiUj« b«t 
toj «» tmt t&at a st-«r©kf ^%itta tli® #@13.® 
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m m m 
a «4 
m p 
^#14 mA ImtyS #si-gl..gaatliig, tferna mu 
hrnwe^mm tMmlMm^ i«r# s%raagif 
-^ 4 jfatlM %©• gtlatin#;-
^ati»siaiito€ ly adr^ Qt^ gy of ti* e#lls  ^ mtrnw 
mp]^mmm'm "mM'»im%  ^ g«latt«t#, .fts# %M.x  ^ tyijf®' was f;«&til,fcat:iw#, 
gaiatta*. 
ffeftrtai, ilMXt gwtI.Xmg 'naai'di M i» .^ 
.I.a1^€ fm-& %hm fttl# 'rnktm •supply Misi i3»ai<5' fc«p it« 'iljiiitf to 
.f#i»a8,.iit 1® ©isariaet^ t^®  ^ isli# wiSKl^ aa m mmr<iMm-0, 
-mM faiJtag ptlatla* :©Mg®r# . 
••an  ^ atm&h  ^wtt«i*3.sl.# w^m Wm: feimtioa of 
'aai 4te.i8tt.3..e «.^  Itfdrof^ a* Witli 
ittfi®®M m a sttbstrafes..# .aafl iBsyl AmhaM mm 
• 'f&e tm #Ns«rtb was sta^^dl t# 
•g3po«%li wilMa t&® i?«iig« of IS® 
tei* aif f«»ntia*»a Ms .•jwaaasta«»» sSr 
fan m4 % t%a 
failiap®: to afetaefe eiStllisl^ wS' -m€ talefm, S# dalXM 
t®iiti©a to fme't timt t&« mgmlmm mm »®asitlir# t® 
w «ei«E^^»m3.at£» 'Of. iwsia. •and to&t •oxfitu# ®d» 
••ditioji of -ea f^eoBitt^  to a pttaito m ®aabi#«i 
turn' mgm±mi feo ©©is^wrt'm- of 
#afe#tsiFat$ t%mi. !,»• tJai •& fi#mtrai.istiig 41* 
.f'^ :arlX' &%mM.-m& that h» afetaliiia ittiiS a l^ 'saeofeols# 
it i« lmAm& pm'b'&'Mm' m ®f tsFetfeja, aio0iio.l.»' 
i«(i»' protmeiw ateotiid im tl»t was psituips 
• M • 
tl» -af m® i0 a toia«iie»  ^
Botkla {MM} to tUm e3.mm  ^
«:t®fislv© list ©f mextt saa ^mtyl mle©l»I **f«»»»%»**• lit 
Ms fey fli%m of its afeilltf 
aa€ lifl^ u f^acfeioa of f;j«littltt« mm 
e©ai?#i*t$€ 9mm. la il]«  ^ #f osdlelta ©.«fooa*^ :, Tlit pspo* 
€met« wmm Qhlmflf hxxbfTlc aci%. «»!?« 0.mxSM$ aa€ la^ 
wlWx relatiVBlj sasull yields v-f lutyl aa€ ©feyl 
fls« imm motile, aawt^ Me# ©oft ild a»t f#»® 
ill ®ng«?' »tlA» • acid, sallwl^ saf •»».•»©% at* 
4 ami^ T mf Wm immsM&Amm tJiits i& 'mimm  ^ t© Imwt 
lamtiuM# tlJ# #»©i©^o#ition of ©#H«l©s# » i>ai ©f ttwi 
Istt©# ©f tt» fefls©t«iyi«i mmwthmS. toj. 
«« «f &i®M«ig&t (l^sl,. (wml mm ^apj^^ially • 
is tMs res^et* Tim opgmitm d#feM%«€,%3rMa *m m» 
,ia«tet3.@ tti ©f «tfe^Mag e l^lislo^  ^ la tbs 
.sta  ^or -la torn &t filter pam^» ^Mmm, or tm 
Iil£«=* fh.#- prMws-ti r«iw«fi mm tetfS'tc aad «sMb, &m*f 
hma MQxS^f byi®p©pia «€ Mgtms* at-
®^9lg» Fortnaatftli' C l^lanaki did aot si^ #st m mm mmm fm 
tklB oi»g«d«i# 
(1893) isolated a irte»dite*g«i«i f*»raR sell i^eli 
tie itSMiia A ptsr® 0^%^# wm ^%sd.m& • • 
hf ptot«wl«-a%i©a plafelag oti 
jpotato slant-s iwaspofet© ttoi» t^ioa«.* In psmg t^Utvomm ilai-
16 -
wms tlmt ef aetlmty »ttla mAm,: 1 .^ ta/ 
Isiigi^  fltat aa m&rm§& tMmmmm.-mf !#%». . il.tb. ^dvaiMB® ia agii.# 
%m .mllB Iftsaat' swol3.«» at thm m&& sugg^stiis^ fe®' tmm @f » 
tlag«ithii€ by prot#pla®ilc fd r^actloa* D@ir®l.op»st did 
met plj®» im aeiiiftioiii. to with aiir* 
ulss#,. saceharos®, maltoe#, la©to»,, a»Maos«,> 
-ait©!,, -glj^ m l^, stssreli, d«xtrin and iaiAte wi^ # tat® • 
'tetttyrie mit »»tie .»l€s;» femtjte»b6a dioxi-^  aad by* 
iy©S®»». la mom a lltfel# i.»fcmtyl «d foj^ iaic ftfiM 
wi» Ittid.gal.flsaii'fe' ©f l«tl0 *e.r# 
in. thm M gly©«r©l» tta® Imttw^ 
#a@# til© i?#aotioa of tto# seiiia, tli@ 's%mMmmm^ is mM 
m^imi. M mM ©f ^mmmmm «a tl» 
4iittittisii©s., mA 'tawmmly ti^ 
ael^ is ise»»» liwa th» Is a#mtlP'a  ^tef-tla® •siSM< -^
ti&m &f ©«bsaa.t««* Bm$,ll%m €stUiobutrli.€^m is dliff@ip« 
#atist.#.a fims fcli® f»ilously dsseFib#?! tmm&tB' &0 f@3.-
l«ss fs femtfritii#**# «d m& -^
faa fleglios %y Ssatoility t<3 feraiat m 
©«llnX©## mM fallii«>. to eolor blu# wi-tli IMljui at mss^  
sti^  of Its d©¥#lop»atj^  tmm BmlXkm butylie'oa Fit* by it® 
to femmt Im^mm m§. st«r<^| mi& fiaslly im& MmiXtns^ 
Wm t^x f^ rodiMlag sle©li©l fmm "wmiQm ««»*•• 
It !»• ©spfteislly SMfy&mmtiQ^ tQ aoMg: iiotwitlist.te«iag %im 





















m, whloh flai!i04 Baeillms Mm Ites* 
ergaal'sa m mmm '^ohle .sf^ iilmtiag fs#® 
ift» legotatiw edllt' E»asiir«€ 0*7p. a: 5«*7p. aa€ soaf 0f, th® Qlmm, 
mm m lars# 02*'Saiilo3iii was- 4iff'iiig 
thm stagi* ' of A#- ftaelf • gp^anulai?' col» 
mmlm ^©wloped ia paptoo®  ^ lactos® gslatia £i«l.atSja 
a©t Wfts .f® t^a»ato€ 'tltti. tli« f&iwttea ©f 
tyri© aai. «e«tie acids, ©irlNSi, saM 
ClSO-S) gftttttiB MI€  ^
thmmin %h» .'wmwtma fe t^«i*ia «f %i» butp*!© seM. « bttt^  
ferm&t&tlo&rn dm. geaeric ai^ii®isis fi»ll©»ss "^Baetwifi 
• teaforari" QT 0Vttgm%:OWw tat^ T' • 
aaasrot'is eoa t^loss,|,. partiidlf m «iitl^ lf f3LIl®€ with 
graniilos® «ri€ ®ssta» tmm of eloatopMia* If 
pr©s«aft,, laettl# «iis- mm ^ieli «*'® 
yfiUow ijj mm la t}»: 
aa€ e«i r«aist for »«i» ' of ia a 
a of iS«100®C» fl» |3P0feet» fftfannttfttiea alwwpi 
e»boii €loxM@-» • ©3r^ ai?a•y  ^acid aiiA »3.s© aom 
mUimm is l«0Mag*» Few sfsei®® of QgiinMl,#** 
CD ggiii'ialAiiii^ t^ r • fli# toatyli© of 
©f ##reifl. .ia$al..a*. By ©# st,lt0s@# 
btilsfl ale-Qliolt @w^a iloxii# maS. Isifc 
&m% Mitypie aeM* It 1® S^mmm 
Imjpg#,, el^ stfiila. tMclc itn<l Colonlas mn. 
IS 
m®' Miit© SBd of a tlileic iaaell«gliiioi» esaslsteiiey «4 g®3.»tia . 
t» not 
Cf) m#@fetg^&fciat»iei3««: fMs 1» tli® aa* 
awofele of It to aiiiltl«» t@ 
Mttfrfe. aeMj, 'rartatolf- tiiaiiti%i©i ®r fetitfl lOLe f^eoly #i®'fe®a €i# '^ 
1^© :ta4 hydros®!!, Serphoiogleallj it Is m% mmtty €i,s%iag«irt«4 
f3p@a imkwIMmmm Tim eI©«feill.liR. mm ^at^ aaiy -ihlaa®!' 
tlj# mmmllm r^n Colonies !»» sl©*J,f im g#l«fela» 
a»€ th# gmtrnt^m is not liqia#ri#€» 
• fMi# foFtt i# 
%®r€<l iQ t&@ sponi^ mmm oi «fileiiffli It; 
ims tti« r0aftfl:ai5l# mt tw>t»m m 'aiiflMtroM© sl##» 
tfMiwa t# «ft tef® liiieli g»M%ia* fti© 
tm^m fetiffrie mt^, • #fupt>9i^  «i€ 
0m Ibmm la -addltioa to laakftdm -S©©iiiN» 
.a«?f. products* !%» fm?-m fswsat# emletn® wil^ 
ttm fetMbtloft ®f #«b®a 1?ut n© feiitfri© ;«!€». i®®# aui , 
©©a%«lm .SUA does not change into tfe# anaorobic f'QTmm 
(4) m^ymsmu Baetdfla «mmmw<  ^
M#., mmiMp Is « %© ifeSni. -atf lag tmm «,©#»««•# €o , 
aot dsirelor %m m TmWBS.m$,^  .a»«% of ?!»• .itia»#i3:i# 
fom i#  ^ ©oi^ Q.»««. iw#i3,f &i :r©ds#. s^»as t&i. 
tgm-towm. i#  ^elostrldllm foasstslag « aiwH 
(Of g^^aaulos# sa€ "nor# -csftifttt sgai»,s« %«• pmdm%§ #r feipwfistts-
%%mm mm- -^most «eliiafv«ly a wiry .s i^l 
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sfeiMtf t© . «!.# ©f tlm &ppmmrm&$ &t tygl-ei^  
pleetritia Xa ttm- gl@gtr3.» 
f^iflw 'ase.'fc'lJ0B6'wei®i»* 
Baijer-imek sai. V«a (iyo4) 3?ee:@ t^i«#€ fkj^ ioS.®g-
t®ml. «iiiil»lt,j 0f Fl#©tfidim •%&• tim 
i»s«3eito#d bmtyri© 'i«M • limtyi hmtrnArnm 1% mm 
tmm fi««S.giiatei toy S»t® m m t^immmmm Wmy 
&Bmsfes%«€' tfcsfc %m ©i^ giial-iis m 
mmym tevti® « actios on p@0tie mtwlal» 
SMS: mmym ix3xs£'aljm&&. .pmrnt^m'- t# p$©tin and subss t^^ atly to 
f»:ii •,-ttki«te imwmm^m'& wS,m -©f toii%y3.#.«8l4,. 
€loxl4@ smO. <^lam paotosiaas® mm la-*-^ 
m^nbM la *at®3P 'mat itttii iiajS'Cii©!.^ . Mt 
gfM. freparation -ws ms«€ foi"- pecMa ia/tli# mtogwae® 
•.s©ti#a ©f is 
by « littl# p»<»ei of tl* p«cto»» bs^ tsi^ ia Is f#tar^ .d 
toy a©iA* !FJius only a ali^t of ®eM im trnmrnmblm tm 
vom.m'ttim mmmQhS.@0i.m @f ti».»%%iag pipmrnm^g 
%hmw tkttt " i^mmm s»fetiine'B^« i» « 
witti «a aeratM watej? eiirrsnt fXm$  ^ ia@«#saafcly arowi^  
%ii@ flM# It f^ ltewa- fefti «. f«jyr eMX' i# •Qf .®© -piwjw** 
<St«» t© It# . «A a •»» sii^ w# 'ta^at 
«w «3-3. s®si#p0te©»:, a i® 
.»©t #ii3.f imt 'mmi'lma%:g •wn M©#s»«rf %o la^® «i» 
s® #a in toe lit «. siil3g#%«©ai ia 
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• MrngMh i^m iwm} mm mt mlm  ^
li©l» hy -ttatiiM m# this first S.mpp&g'W  ^
slcftb#! as « ^m^m&trn M0 i,s#lat®4 «a4 
03.-Q#tri.aim uptgi^iBiia "^Icb was mp&ble mt ©.©aw^tJag^ 
ii'mfess t@ butyric and ae@tle acifis, butjl aa€ isoffoffl «l.©efe.®I», 
4t©xSA& as€ «©»#•»«, **1J. Mcwmts «f 
oiA fQiwi© .meids wmm for»d» fhtt %aet®ri& wtiwi is o^n*-
iyi' •mmmpobM^ mettle bf ««ss mf p»i^ 
triclaou® ,fl.ag«1.3,# «€ ^namlos* 0@latia «ts »©% 13,« 
Ib m iwiiim md#r ••iia»»M© m&MtimB .^f gl»* 
-Mimltolit.. 
•«»€ toxtria *«?# aiyewel «al ©idleit®i. l&@t&l;@ 
w@i« a t^ attested* With «s»ai« siAffeat# m sf aits  ^
@ta.,. gltis^g®, -g-ftoro®®, wmMltml staspsli wi» 4iast»-
h%iM a@% Asastrln#- -flui m^M. ©f toutyl t® l-s©pn3^yl 
wsi®. la »o#t. «*««« fclsriMi %& mm.*-
3ol»fttt»aJfip#& m€ {1900-1907) ®«ielta€#4 'that 
w#r# tw g@i»»#l^  tfpi-s #f te«»t«ria invoIip#a la ttoi aaiifc©r«» 
htm *©M f#ipa*ttit%l.®a.» First. tl» «o«sroteM.|f. i»tl;3.#,|, 
bmlfrls m%A Imvtag * stroag t«Ei#«t«y to f©is .©l0® i^aia 
^aaml#®# pmiMMm mA n:«"»pp#%«©l|rtl®« Gmhoh '^ 
dr&tes tmmab@0. -with ttid foraailoa of fctitfrie «ld. S@©@ail|r, 
as-imM©, imtr©f«#%iv»» »tll% Met^ rS* •*!%& sllgiit 
t#a4«@f te ©losfelM* sad grmul^##* lostl^ batyrl© .aeid was 
prMttesta* la -afldltlon tMits# imm s^ ma?m% tgpmst-^  Wmm  ^ wmm 
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• St • 
.^0 mmmtm &f e'iS'boa. €i©.«$i4i. 
Thm t3®%-,, -aai^ i^olo/cilcally #|.ai3..«P fcls® tm*  ^
mm ati»«mg:ly ^mmxmm^. 
aad iManitol -wmm dis@iiai3,&t#d.* ©ipffeii* 
ml%i^&m mk4. ©ai#iia a#t 
jra»i© m^ & tsl0mm m^M m» m Wmmm ot xmmi^mh>»-
gfctll#, m%4Mp ppobsblf ' «Ba. w®.» fiPte®# 
«f wmm tet m tetft a»-
F«iilsa!gk latlljp. ©bt«ii»a tm 
ppdiiictlon »f, fiwieton®  ^&m& M0mw 'by a 
c#-#ii» Alth^sn  ^ tn©y .fiailiigat patn-st# 
iip»#lfi## fb® tmPmmM-mtim «f •@a3pfe :^^ at#ii ^«fia»»€ Ba%#ip* 
i«dL# .#«©& m :|N&ftst©#% wmM. mA ^mmm ia tlMi .ab«ia®# of 
«iir hy tl» •%# te© iasntieal .jiigiajlttii 
Pit#* TMm mm m fo# thm mn%ml 
pi*oduet8 of this f«ra®iitatic» %© te# -mm  ^ In Wm- ©f 
BymiimttQ wuhhrnt* It t,« iap r^tiuat f*^  « ^©tat of 
wS.m to not© that tM,.# pmmm» iMwolm^ m m&0m^il& frnwrnm^m*^ 
tt'&mt. tlkt rngm^mm l|r W%%m -mM l«t®r 
fey Bm^mw mm . 
^Wmu0, if mm mm. Mi# ppii#«et 
wm imabl.# to «1^ .aatiaml %m im mm*- •• 
t«st- la til® iaa«iri^ tti» ©f mmUrn  ^ !»%»• 
#st ta %!» JPsrf«»ats i^#ii m Im&t. ai»b#r -of 
Wm mmtmm • 
Mm in wm^M «w&«i#ii»lm» 
rntmmm. iWl^ IMB) obtained m #«pi«# «f .^ itljife Amw» 
isiua pa^ta for tlj#- #f biitfl alsite©! itmtmm 
hmtmlA action. . mm^ ss 'W^lt m 
hmm€ hj %mm pi%#at«- #st%@ rnxWrnS^m* v-m *a# s» 
toy tti« f«Miiatii%toa «f fte##. msdm m.^ Q^m 0mim: 
la -^ C3.@sStSSliffi f^tp£aMaii#S.a* Slss-teFS41iM Bistsw£«mss i^ l^ggy5y5 i^53§i|Sj|§  ^ •^ ^gsgg^gwiggh^ggg^gggg 
B t^3J.«i biileTlto  ^ flts  ^fam%3gl^ g^^ggiyie» 
'feitrgw «ie»ltei®ltetgg'tei«i a»I« 
.inetlMg -rntehm «#f!» «i^  rnm^mmm 
ta#!lat«it f»m .^ -stsik wm^m soil, BFlttA, 
4^«aif !#€ tiii^  ««»• iftfetllm gi>g^aQl»s<»: iiiiNsM&*» 
«ii.A t# littaiff' g«latla» 'flii® latt®r »»§• t* 
mm m&mmm it hm mmmmMmA Mm «@i»ta3tii 
wftii&t Mil oon3ia0r«€ liit®«»# _ 
(1917) aM Csrboatt «t C-M«| a 
»i«l« wm ^Sm !©•»&• %wX^^ 
mmi tl» ,r®ttiag fea®t»ia mt It will %«• 
.tteitt tm wm m^mS. mrnSMmm^ % 
mat -'^ m .^t|«ria«fe mm 
Wm. Mdm. (X904h 'that 
hmtm m. i»ll as &t mm ^mm 
mwm  ^aaata® t# :iitt«ek tli©i*0fo» e®tjlA. ^m% m 
mmA la tlii: blolaglei^  retting mi flax*. 1® e©g«g.i.i(ir®4. 
m -,g®, m 
timt tia® ia fl« w&m •msti.-y hf m 
m^Qhl^ Mp»^t0mtmg bitslll-as ht m» 
tmlMi-wmmrn Xt wm ««ps©lally bj of 
«T3©amtif«i .f»»€ 'Wtf. 'foblw fiir-®0ir t:feat 
ig :^|j.ltt8 tmlMmm. p»#s«;S«t4 ebiiit^  ^ tmx^mnt p»» 
till im#tr 
Mmillfff, ^Rmymmm. l»ai«y CSflS)-
pm^mtM for th« ^m€mtS.m mt mm%m& m&A 
iial.tivi^ t«d m which, m. mmwimmM 
-wi-t& t.» esm sanii 
ts '^ tdh. salfcos# hai fli« 'ler^ mct® f»iai€ w&m» la 
to TOlatil# ftoida.#.. #^yl» tmtyl,. 
«€ hplpegta* m$m ©f -liiai 
alcohols i»A S..sop3P0pyl. Iferwwr,. a, s«Jl 
#.f ..a©#t«iMi »»• tmt sle^ tool 
wftg tm «p^wt«bl# sagg^sts 'Wmi> 
tmm wm cMmlf related f#,. If rmt wim Cloatgjai^ iffl 
#ft.#si'lb«€ fef* fta l»-«» flit- rsli^ ' 
tionsMp mt^ m. tto» %m s^€t#« t5® «2»# to 
li^ % -of' w$M follow. 
S^dto« 11^ )^ «f Wm. • 
totitfl .^»hol trnmmmM^tm m»i:Bg « ©f Bibg..tl3..ii® ilgaasl^  
M» #^ast«(fe€ feliat' 
th@ first ta mm mm the hy<i».lfgi® «r »t»eli %© 
gl«©®.w bf !»«» of activlfcf'* glm&m Vtmm 
• m • 
int.© tbft ii«ll it Is •mu$. 
miM- • ia ««. #ttl% t^»afta3r ip#ai»@#€ tl»- .eo  ^
»«p@na:t^  ulsetiol®. Biit|®«i© a®4ci Is ©=iEiili'«ifi t# 
«©«• -aat tiirn t# »g»t«ai» ^m mlMty ©lumg## 
iii^ 0at#jS f#s f^tt«tit«ik sotild 
ta't# tfe^# C»l tli» tt« tlii: «@lM%3r i* 
•Flsiug « ,*yKS:«»|. '1%) f#rlod in i^:#i tm t^Magi 
m^ (#1 m p»ioi €iirl:i^  ^%eh ttm acidity wlmm »l«ly 
•imm tl3» rtaJLmm la tin® mmmmiA #t«fegt» fliia 
ia sMjjL€i% wm acco«afe®4 tm hj mMmtton «aft tNtaxi®* 
ti«a of «M« to acetofi® sleetel# M» 'Mm f#F» 
#f e-o» aajfe « b®iag tm ife# wiQ&mm mM 
#033^1®t<& hydi»oi^ l# st®i?eh# M ##i^ lttsl.#a of tto» 
%hm fiasto mm%aim§. * «l#«r 'fluta ypon 
tet mlX^ sllia t^eiotis ws 
ffotiritiistaii^li^ mm mjpimm mams ^Mm h&m 
to ti» butji alcohol * mgmAm0 it t« 
timt mm worS »f F«i*iiJ*eM W$X-&smi laiti.ttt«t 
©f m. fuit# %fp# 0f wMefc 
msii piNt^ ouslf fe««a fMa faet will b«eoi« @ -^
imrnt ia SOW' «f MmmU[imm&&s mrn  ^ will follow* 
l#ill.y #t «!• Cl^ tl aa -^ relatively .saaft obsiOffiitltms 
a# iM Sp»^»iiii ©«»«rat«g tbm pi^ Amtlm of «eia« iwift mn^mM 
prmmtw. la -^ entosl f»ii@atatl©ft» f&mA 
tfeitt hf tli« m&Mtiom of mA&tmi Wm sM#laa .s«lts of-
t]b# »14» mm foiw#., and a®ut»l p«itu©t0 »# p^wa* ©aly ia 
Im ti»-^  '^mmTim at eiAslas ^&m 
®v«ty,, &m trnwrnw^mMm. ^mmmSm- » .1® tM point 
tag t0 %li# i» it aemal f«R*tatS.«K  ^ 1% mm 
that «a4 m®t tli# -tsaly «©i#i. 
f&e sedition of aoetie, proplottie and imfcyrl# sel^ i i© m 
imsh ©«:iw#4 m. Imwrnm %n m^tam ani s#iT«aipotidii^ 
aleohol®  ^ M^%mm ppoduotlon mst Eio3?©oTOr, l^ f 
aWitlott ef ©f asA 
miM s««M4 t^ ibit ti» • 
fl»«y«a (Ita) #tigg©8ts«a thmU tli« ^2*i0>is 
to of »®ts A<i«eipilto®4 
bjr w^§w tim.' ftjumiai :Mm- B# m% 
Tm i^w^«i£w ii8«S ts m# i!i»#i»tw# of mm%&m in 
til# «t l©a.tm Wmm% tm 
a««ii' Q&pas »#».# ia l#ag«i •sesS ta teii©fe» 
a#«t Sin®#* t0 ia Acttwilf 
'i»st im m tmm ot 
Qmmrn. 'la »i®a tuto«js #,f tM#k ii«A •0I' p'mSa stt©h an cowi o? fi«## 
wi tiinrl&tle mmymm p»*as»t itfhich con'^ Ft-
#tS'a»l% iMltoii# mM iato sectoral aaA  ^ ja-toatyi ttl-e©ii©I in 
mtio #f 14:1 
l9Mttt©a -Clf^ ) -ft cuittap®' ©f & %fi«-
f»'0a « cif a»#i a® stviAlmA tla«-
•wmtimm fn a bas i^i.^  «tti iao»g«-» 
1# 'fli# a®.gw« ©f' wm ^i»te»S.m«€ ^ 
-tfe# mMltj w%%t3. sMiao til#' mm- ia 
•S g® • 
flwieii mAtmlnlm filter fnipey te la ®gt*»istiiag 
eontttions* *At tli® h«igtit tmmmtmMlm tim 
pmpmx' 1§ coj^ l@t@2.y buof®# ap to «i«pfa#t of ia 
%&# f©« ©f a »att«d 'beli hf tfe» slla® 
itad' supported, hj th© g«« of 
tloii *»# 87®fJ,. oiw©-»S;p ft»tie%©i»,, gala t^ss#., 3tyi®ii#» 
s«s:p©«#t l&Qtam, mtmltom.f 
SmxtTtUf latilln maimitol. mw0 f#raiya.#»€* 
mlthMm mA sije«©t *» wit Ha ^oagltii*-
•€ tliat th® r®i»^afembl« carboh-ydi^ at®® .^ 013  ^
img to tist •pf »M 'ifeteli %li«y 
©f ^@se ^p«apg «s-id until a itiatana. !» 
*hl,e}i la » mw^A. Mmemmm in total i^ M,. 
'9f%&w p»<Jiip f itilii to- -#Iio» ia art«r •©»-
fmw Is wmm^  ^
(t®iSl wr® p*@-* 
-tee®i ia til# iiS.#siiill«tl,-«s -of «i^  glueos# h-w • Bmil» 
!««• QTmvtM,€^mm%m wtmw&m «l.tti xylo-s#-,- •araMTO.Pit 
gmlmt&m tM s^*taf t#! High m%MMf Bm 
mmt-^ M eia.t m^mslm conft^ ia^atlon ©f _s«l3#fepat# ia* 
flti©ii0«a tfm #f tfe®' #@»iatatloa« tlimt l«t-t0 
acid slisiaid hm m mmmskt pro^mt im tUm hwm0^tomm mf 
glximmrn A fwwntatioa m^mm mm tliowteg l&etie 
-iieid b«iag foim#€ iif*«et3.y 
-ieA (1924) lnvmmttgmtm€ Wm 
of prnnt&mM 9mxx^Qhm%m 
• m * 
pp«ettit mtmmm 
f#i» Ms «i«»@rM«i« P»^ii€tmg =iiM#»dL ma.€ tm 
•mt&tmm ®f iaeftl® m- m ,#f ©f 
••^- ^i-aa''aM iVadii miw fenMM-ilM'ilili''lii dK-'iiSM jJft Mitl «iiiiii^ ii ai ill' aft- inw jji' 'n itwi-imh •'^ •"' •" 
wS w!®|r twiH» 'wiftS j^ j.##®- -ns 
®iv« tl3® «ia itt «#s«atlally ito» -^ si^  '^ antiUas •, 
m glm©©s#« s«toddt, f^ p#i. C19M) 
m w Baceilliii 
wm@Mamwmpm^ is fels# f«3Pws^ %i<»i »f mm 
f^nl'.iiL'fei i^lMil .^#l'Wffc. ii 10' -iKKHitaLji  ^ IPtititrinftiinii inn m''^ ''^ - f % "ii*iilliii*tirt-iBM^f  ^ '^6^%"k:wiF.'Sif Wl^Sm ¥ll®1i ^m Wm 
:fS3E@lSafe&61ete af .a»»aMf'i;Aai^ ifaiBWi aBSM:MVIESaB 
It afifetaisi# #f  ^pp t^^ lnit* Wmm- i# 
of lfe«- %®%ml i« 
4wing ttm f®^«itifetffls. «lii«  ^ ts a|spro3Eis»<»if M S 
4 mpirn mm^m^ MMm *siiwt pwiieet* 
ia. 24 li«3»i.* Stai- i»®#'alt« Sm mf 
mtMm. Wm^ M Mhmm iso 
m©l#s lew aiiis©#la%S«B.^ .: 
StSBt**' 
m€ Cx )^ ipgiat®  ^ t^fii.13  ^Msi^mm. 
fa pmm: «ai thm mt 
img tt# ftMlltir' i# it:g«tail*t» pi»ils» 
Mfcw-ise inoJjktirt m «Meto tiwf 
mim Q^rnrn^imm^ «tt 
mm mm^rn iswlwlf- m^p%m %w 
ms.$minm mtmim t&w Wm #f tP® ^ l^atsi^ rsa r^ 
- ii 
nm^Mm 'm» •^ mmtmrntmrnA by it® 
'Cbutjl alcohol wmA mcetoae) a ©lA* 
'toxptA %m. e f^^ tsia aedia* §»iiA#fe«fe'ti' B@ij^ jriaefe, 
Cgl#etyMim mmMM»m^mm.was m »a«pp@t#®»» 
Ijtie, a#a*ttgiiwi%»p^©aaeii^ y m&  ^ttst yi#M a©tatral 
consldei'afeiy !#«-» %hm ias»t ## tfet frnwwmm-
ffe® • #;Et«aslf© inveatigatisas sf llfti) mm at i^ * 
»«bl# ©oiifei»ll)ution t# tlis kaowlear;© of %!» hmi^ M » butjl 
Glmimt It sonia pra t^le«l>l« %© 
a erttleal ?«£«* w r^x, Swr^ foi^ p oalf* 
p»ta,ts *M«li .&«» 4t»e.t ba«riag tist ppiis#ai iamatlgmtim 
will b® laiatiettM:*: 
g««as 4g»^s&i»il3,iia' wmt «»«te€ %-© xncliife' the#© 
fes0t^ l«, suttl# fey mmm psrlt^lQhmm 
mm%$dm. gmmilom  ^ ia »Ft;ai.a #1* fo» «!©.»• 
fmf mm .stel# t© 3J.*t- • m.&m tim t&ftmmm mi air witfe 
mL§ms m pi*ot#ia #i#»fositi©a m f@oa#. a# mm%% m 
witbemt ,®tip wim m f«©i* m&mM» -mA 
mm tmtmii m gmm-§ 'by thm mt 
A MMtm minMtm mi fef«iPog®a. i# ai##«pos»€ •wt&lmmtlf 
wl%ii Wm ©volutl<m ©f mLfgm.p'* 
fiia 0bligat« .iirtwr#fe4© m&M •* fentfl uleoljol hmm-UiwS.m. 


























atiJagiiagiMi -a&v» St«©li i@ »!; tm* 
'mmt&A* WbS.%s »•«€ §mm»& oa ms^m #»talati^  Bitdiias. 
tm. Massjpsl Qlmmmp md isup» 
»#»• frodxiat®! iiutft ae«%m®# bmt^ ic 
mmtXQ mM&t. mmhm. ii«jd4#, aM aaS. smAl -imoxmtm 
mt 2^d»''hutjl@m sly©'®2.# 
C2.<^ t^gS€l« ;P.6g%#iariiia» lia©,ii*'iBigky* 
al>Tiaaaa% m^m production, gelatin not liqt"oy®fi#4» 'Sm%l^  
l®a% ©r#wtli in ssMm. ©©a.Mi»i-og li^ yfasSe atlro^a* Solutbl® 
stafsla mt hy&mtfBmA* ' MAtcwi# ma^ 
mnmw&m l a ' t f c ®  o f  0 ^ e i « a ^  c a r - o n a t e ,  • ' i J u t f a .  
tmd acetic mmebm, €i#3ld@ aya4 
liyarog®a pip©i,iai#€ ia itsA slue i^wi*' 
mw* Mrnvm^ »M.I» eolojoti®® 
wii©a «ial%Smfc#4 eonMtlsa# «»• & #«giawpent^ «iBdi3g 
i»a$,i»i. Atouat'ifcat sp.©Wi-'^ f©»ation, gelatin m% liquefied. ¥«i*|r 
Mttl« growtli. ta sia«rftl •#©ltttleai« Starsli#, 
la feast ©xt^ ayet i»; • 
pp#ii®i»© Qf #mloiiia ©sf boAate, gl-mmm wm. dlssfiiilat#€ *J,tii fell# 
.fs»m»fei« mi hutjl -^m^tkoX^ bat^ie «d :a#«tl« 
mm on m.mM.<&m «cA iiy^agta*  ^ la tim -^mmrnQm of e&«l^  &©!€ 
jpeedrnts t^rrn&^m A&efciti^ tei'learbitiQl mm not but 2^^ 
hutjt^m- glf©03. wto' trnwrn^^* 
lybyalgait la aatrl«at »®dia,. «wa la tfe® pmmnm 
#a34i«ia esi»b©«is  ^ Ss'latia not i®'sseS«f» 
wat -©feiMPiii ta m w^.mm^ moMmitdng asia©ai.t» suit® m 
al%ip#gia s©t^ ©#» MmmUf 
•mS. »mmm wem dlsslmllmted wifeh %tem f&m&tim #f b tyri® 
«ll#gi.i,, tp^butyMui glycol,^  .§«t>oa  ^ aad ^ i^TOg#a». la 
•o^b i^s, ©»• .iE8#ty3 -^«ifl:««p'blaol ^po#a»l# 
B#AJ#gii^ k iQrmm^&hm^m hut^Xtm 
#m i«t.J«is9l) «ii. »• rnm^SMm. S^Xmim^mAMmSMm: mMijrnm 
0ai*bot») w«« in#lu<i@€ ia B<mto©r*is ©lassiflsatiaa* Ha t^wr# li« 
dia aot stti% tlw ©liaraet#3pisties of s-pmrntmrnm 
F»tii F»%*5r.»« mk& Clt^ > ibs '^ a ©tiady ©f 
%li«i @i£l.tiiw4 ©.ia i^60 t^«s*lsti®# &f tn# • tsutyl aJLi^ oJiol 
gaalsa* , tt^ y -tttet *1« of tl» imt a© wgaa  ^
1:1*^  Isltlitiffc© described -^ smmmm i&t ®f 
t&» iMtfl o»faai»a  ^»» Qf  ^..M«s ma bmtyl A©#» 
«gi«ii.sis Is applieml3i#» • It 1% - p»<» 
tlis -» "imtyl ^Xmimt mgm^m tm ©all«d 
Cles i^'tigm aaiat^ ^aferlteiM (Wtilgj^ aai)*'^  W m " i w ' .  
mm- species f@|l»ii»» 
Motll®, gpa®»;fosltti«- baisiHias, 0^m3L&m'm^ siBtl*-
to tm-m m% .#psir«la;fel«». ia 
«««at5Pi© or poaltic®# lxt«s.l"fr®lf 
l^atta IttatriM*. %^®g»a awlJftAi produe#  ^ iw&m . 
&9Mm.p mmMtm tliiosiilfat# «a€ sodiiua sulfite# Com Is .ri®* 
Idy «»1 f®r^ a%«d witli tha photos feioa %!» sol» 
i«s#tee®«; te«tyj. •«»€ #1^1 femtfTie 
miA gasaa ear'boa mM Potato- wm 
tm^fmtit®& »f tfe ©i^ tsal irig«»r -^ bapacfc«ipi«#d the 
of & j&llaw pip«t*. feii>iao:S% x.jXom-, i»lwmQ»®.» glao©#®, .gin-' 
i»affIaQi^ :p 
fflel«eltose, ^xtria, iatillat glfe-o,^ ja  ^ jiarmllM l^, i^ |!&i» • 
n&t&ylglia©©-#!!®# »aliel.is eni prnmSMky #ssa31.»# iyad t«N» 
S3Hlo®»,^ *eM moiag tlia carbohydrates Ii®llM©S0-|,. 
fittti., p©rsfit^ p 
.atoatt©!# ia©sitoI:t glyewol m€ ©©llnl^ sii a®% 
«fet-aele®i« Ae#ty3j!»tliyleia'blttoI. w«,» f^ #a©«ii fi*c». m va l^©tf of 
til# mfijittefct### iltr«tt«s aot temt aStapife## 
#<ap2.®ts3.f ^strof»€». ladal not 
.^y«y as€ (1927) lntr@stlgs^€ ,tl3® umltwal, , 
t^ rtatlcs ©f ptx. of til® -mgrnAsm ®btalii«t 
irm. dXftmmnt somm^m fimf mmm^tmrnm ©f Urn um^ SM^' 
Wi.M.'m. a®©tot) ats I^fei^  ms r^nmrn »s prep&iw4 toy le0©f m% ^nl* 
ftoslr deacTlptlm «f ,tli» #fgmisa follc«iSi*-
:In i ©#itt 0«a.,ssA at i"7*0»i^  twentfwf^ ui? hours,. Aort 
i^ ji» tla#®# ta  ^ Mfigfcli- m€ ia, «a#i 
wmmO^* Xa forfey t^g&t hovmM 'wmf spia^#»»&a®«4 elciis t^iSia# 
#»Sp. pmms^:0 ©yMftirisajt t® 
©lllftle.#!, l*»3..»iiii ly Sotll« t>j smmm Qi 
ft&g&llm  ^ gtm& mmA p#sitiw# 1© 
mmMi^  mmMMomrn la g#lfttia sialb .sl» gip^wkli 
%i»fictiQii*, tFaaalir* m%&Mm In salt 
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•aelfis than «ith solwiats# 
McCof aad {l&gS} la eonsliltrstioa &f tfe# 
to J W© r^ aai C1927) that isectln wm 'hf Olm<* 
.tfc# as# 'i^ etia ta 
»3Satation %#stt5, fit# l3sefc#il« u«€ into ism gimjpSf 
CitI til® bufcyjpi^  a«t#»f#iKai:ng fseluilttg. ei3dt« 
tia?©# @f• vlostri€iia« typt^ §- BmiMmi 
ieng ^m& % plmtTldS.\m  ^ {b) "b-utyl, alcohol-forieiBg ^o«p 
eospfising ftf glgatgitiiai 
aion* WQ-iW of j>©e%l*i a gra4«- ©f 
appl.# ..^ ctla# jp«®%-la fmm & •elmMe^al smpplj *»as» 
and two a-aip#l®s l#»a pactln# I 
salts, jae i^iaai wa« «€ sterll# p@otia sdlmtlon a€d®€. 
la ono .#tst: flil# wm- ia W «e»-^  
«ii0mts %Q ©tiltia?® tiAias, .&mh. Sr^p# of « 
liowr »sli lnocia«ra, Conteol feu^# .of t-ha s-^i 
witliomt ^#tlii. received s«i» ta;«tiaXw»»: A fw sli^ fely 
pasitiiw wmm ol>talned v *t > tli# apgl© pectiii^ t 
wMete was fpimd t# »atai.a ©f §mw ^wm »f p»©» 
%tfi.* fhi.s of st^ ar wmm •iraffi#iM%_ to 
mm$ fm'thm pssitiv© %®s%s »jp® i>f %li# rls# of 
fcl». vfts®lla#*:s««ls4 ©sttim Wltli t}m piarilfl#d .i#®-!® ]^©» 
tla .«<S tn#- two Bmplm. af Msmi peetin .no positlw W:s«lfes 
©btitlwA witls. mj mt Wtm -rn^A-m Thmf tfeat tb® 
lafiaylty in ^ etla nmj mtmmt tQW Hi© pestfetf# tmmm  ^
tattoas by Wmyetw «a€ lit.%tg«i* «lMi CI<Qati>tiil.TO MSi^ ^S* 
• w 58 • 
KoreoTOf, fmt tiiat lnwm mgm.±m,^ 
Clostiriditga peetlacstysMym of i.elJeMaok# €M aot alios f®jn«®ata» 
tim imrm is not masiaA sto« Mtmm IWMl tim 
^m:BMm8 m &omplmlm ImmtMtj of e«rtsaia 
mis-Qxip fmtmsm «aa. PmA (1930) sta%tag th® al-tafog#!! mt 
-^sr'boa ai©t^ s-oli«!a Clmtw'Mlxm mm%mhu%wXimmm .i?©p<»*t#d taiat 
^©ptoa#, Mid andno-nitrogen "^ vcre utlli»#d "wdUx 
la 'Wm. ratio -«1* »3.te.iits» t-i» argaalss 
e©«id ast aiimc»aS *^«ii%rsgm tlwp® fc© bii appre* 
eiabl© tttlilgatioa of tac*i*g«ile aitFog» in ti» pi»#asae© pro-
t#las.» alfcr«^«a,p.. .as: tije- ^&.tas#i'CT'm g&lts, 
mm aot tttl3.Ji5#€ by ciostrMim ii6#fcotomty3.ie«:» mS.%imw ^&XQm 
m&t ta fclx« pi'd-stae# py9't#ia. slfe^©s«a» 
McCoj^  P,»a#. F@iOTsoii :-s»4 Bastings- iW }^ eott©a.«itet fpom 
ft Qulfciaral sfcii^ y tJmt tfe® iwa r^sbic "butyric se-M f^oniS-ng, 
.is ftmm i. sub^oiap sf t&# f»Ma Clostrldli^ « 0h«riM5t®ipSg@€ t)f 
1 iO -ffmAmttQa -Of .s l^ts :a .^ neutr'al ppoinet©.* All sir© 
a#gativo aai. a#i^ ^mtlKJseals-». 'fwo-
g®ri®fal tjpus have hrnm- Mtfrnmntiateat CD CiO.tm'mm pretoeiag, 
ahX t^lj ml& @M ppoiast#, fmilljaig to Hqprn-tj g@latla fo.g»s» 
P»iia:«itr asigat.l»* 'fhli groi# li3i©3.iad#.» gl-oatetaim f-amt-jfttartitattg 
Bfteillma. »dsl3igQ .^a.fe i^#tta  ^-tro# m&. a .@|^ i.al 
Is) Cnttm'm pjpotosii!® aa  ^ mat in 
«a€.lt-iQa to- -gsa biifc^p'io i^ .iijt.» ii^ pe f^fiag g#lstia m&. 
f®g®8»-i¥«3-gl:aaei» Itils gremp Mliig »p^@»a-t@<S hy GX&m'' 
ItttiiMiim, trntfi o^gaal-te ©.f 
m - • • • •  
ar# e-#i»tala mgrnd^m t© tmm 
mtrnm  ^ la gexm^m.! t3a®y prediis# -iws«tle ©tliyl 
aleAol# sad non t^iia®# s^#tQa«, ftiit a® tottlyrle 
tsajQillua polmaagaa,. Boa^^Pf is of tMs Jil— 
tlioti^  tbe fcrriontation of viri®«s, e®'bofey *^%es « as 
of tt»- di'gmisms »i?® a© at» 
fc# t^ to fwtl« classify the ^mxpm wm aarite:#. 
Im ter iWdO) timing. Iiis bi<Kib#Hd0ifi tiwestigstloi]*. 
Closti*iiSi» IfC l g s t r i d i i f f i i  
MttoMi.. Itoti»j|, Cfy* "btitylletim 
B0ii»r gya-d Cloat:rt.ai,iQia felsiae-agi Cc«'l)«i®l Bc>akei», rsais c®i'taS» 
otoi»rfsfciQns M icii special sieatlc®* ii®. fmm€ fcl»t la 
psiptoR® solution all fo-ir sp®ci©s f©ipisi@at#A laetos®, 
m%X%Qm, ntt-mofk:,. mmm9m,p -Mm^hrn'mmp 
mmhtsQmm and ^alietai, ^mmmm '#13., fall#i td att-wife gl.^ ^#i?ol» 
Cl^ atgidlm f-elstasm -gsy# a Yigorotis  ^ fe t^a t^ation wftlx paetla# 
iAll@ tlie otlier sp«ci#s oaty sll^ tlf p^sStiw# H® 
sii^ ^sted fMs.% tias. slightly r^ snlta w&m grobmbUy &vm 
t© la tli® sad eoaslm<fe€ latei t3» ergsaisiis 
not to®. c!lff#3?@ttfciato<i mi %!» "basis of ©»liofef^ at© 
llafctGii* iW&-} timt 
.lerinelcii f«.Il«  ^to starch,, tm i» ImU tiiat 
starch wm fej»r®at#€ ,^ oalj gllgli'fel.j'* It %m MMrkalJl®:, 
ii<a*«.©v«r't. i^ t ^aa<l Vaa »3Pe- ab'l#' fe© obtaia 
£s#<s?t.«it yl©Ms «f isntyi «jd ©tliyl i^oq&oIs «itsfe loip* 
tyi^ iia Is «sp®MiIly aotaws t^tjy ia 
* * 
to result a wMcli will i;#. prm^atmd M tim pp»©«at in-
ve t^lgatloa* la regard to the golvent bj ClogtrM* 
£tim tn^TlS,^^. mad Clostridingi galgtiitiM* ¥m% dsr I^ l^c obtained 
M#i 7l®Ma of-ale f^cols wlJli lioth, orgenlsias# 
Wmf h-j the f«et tliat tJi# t-mrmr p^odnmd. impmtmat 
mmimts of impmpyt^ s&e&kmt l^il© tli© l&ttnT mrntQirnm-
Wkimm&B tl» pyodiictloa Isopropyl slsAol la e&sar«t#rlstlc of 
CI,oatrid.iw3. imtrliovm, tti® foraiatian of an 0i*«ag»*i?@4 figmafe 1« 
m distlogai^ Mttg i)j»op©;rtf of f-lostytaiiM felalgai^  Pi* 
aaHf,,, ^siil.€ "o© to the ol)sei»m%iaa 'ifeat; 
aM5^#tf3lMtli^ Xc»l3ija0l mewpm ms a m-gu%m la ths ii»tAb» 
0ti,mi of •'^ l.oatridliaia ^^etobtttyliciaa sM falain0taa,«. 
wMI.# it appe^s to l>e r#i.tis#:ii: to 2,3»biityl6M glycol tmSss* tfe« 
lafli3®fie# of Q3Mn^iM:ws.- and QXistB^SMtvm 
P©t#r«Qa sM J-'ped Cl§ )^ ©oaftlialecl tU&t ia fel# f@n»atatl.«a 
pt com im& Ijy Gtmtwt^ 'wm tti# V'^ getatiw e#lls 
WO1P0 tla® s&tim Biti»iag, tM# .p«s»iod 0f aeti^ ity 
th©y traa8fo-m@d »r# hslf tl.»ir wi^ t :<5f stareli fat© 
•asids, n.e'tttr'.&l p'fNjtasta' mA- mmTf Coaourreatlj witli 
thm tb»?® wms of mwn 
prateiafi to soiiibl# iiit»fptioiaa prodoets as 
^ptoaes aad aKilno acids* In© e l^is .ax*# pssaltSw at flrsfc,-
Ijiifc af-tef ?S bows W p«-r e#iit Qt tli# total aeia!)#  ^ ©f, 
e#Xl-8 w©-re a®ga.Miiw, Tli«s# ta Is# a »,latiwly 
eld®© r©latIojasMp fcli© msaliei* cif wgetatii^ t. aad 
tbs rat® of iQr^ Oklftie «.etivttsf aa€ f®rsati« of mt^s md 
4» 41 » 
Xbtias mmm »t3.2.e,.t, 
3i homn ill #®lls 
s»mtloits ©f Robiaaoa CJSSt) tliat t&e siibstrat®® ,e«idld 
b© ^ouped according to fch® type or aeidlty cwerve iidien disitM.* 
lated by GlQ®fegidiifl« RolJlnstsa. f#«€ t&at wlMU 
oertatn carbohydrates the aoid3.ty ctsrv© aft^ r »«lil.«i^  ft 
slast®# «»last«Ia «it 
iabii#i»Ts«d ttoat aatija?® «f th# aeiaity mrm mm »t 
by tiui iiDl«cula?#&nfigttration of th© substrate# la ao Instance 
*as tlisr# -itty sS:^ S£SssH3tt iji aoldlty ®fSsr SM# ««yfian« 
iput reached, «although there was always a slight downward sl0]p®» 
Is m © :»€im glostriaiiai glir®m 
iMil yi®lds of aesteas® tut wmy Itwr yi@ldls of butyl aleohol frto 
ffflpioms UiWbstiytipsit##. tai®;®# lii¥@stlgatora fcM iafliaeae# 
af % varl«ty#-f -m tti®- pp@ta©tlii® «if 
tm# f®ya t>Tityl alcsoliol fre® th# dlasljallatloa ## .la. « 
»sS,««fStli@t3te Jieditaa* stibfft«y©®» -owiS ia©liid#i. 
#iyi«in, glutaia itat ®gg sdbyata, "barl^ yj^  ©«.% 
corn glob-ulin, sein md. a corn ©eatr@l, 
tlx© yi©l<Ss of ac<9t0n« vm^- tl» tm iML. •©«»#»» oaly 
miM aa5 tim e^ra »iu&  ^ #@afe0l gav# aoim«l yi#M8 of "batyl aleo-
imlrn It that alcolnsl-ttJi^ t^M. fall®€ •!£# 
.gtw a. yl«M Qi' feutyl ale«l»l» t®tost#is ao4 R«ttg@r 
#l«a@d that aa ^eoljol soliibld protein sttito s»iia IBW® 
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-Wmm i* mi s^m^mkrn* 
it iMif b# m^ntlamally reproduo^d and &ppmmm, %m b® 
tm mbummA fMs al* 
f^om^ it tm ''iastastiy fef » «# 
to 90®C,, has no lytic act Icon on 'tb# hm%mlm: mA 4» 
ii»t ii 
P#t«r»on mA Fp©4 Clt3S) fomd iata% « <itil« 
of Clostridit^ aoitt^b-afcyli^^jak m mil m enatFifa^fi 
ewllsn  ^ «sld t# TM 
^m^mh^sssXam •««»• stft- fa, s Berk»f@M flltrat# ©td»-
ttsm- Wemmimm *pp@»®4 t« M t«teM#«l.l.^ i0p* aeM 
was tetosforsted Into acetic acid, aceton© ««©tyl»® i^e»fela0a.« 
'WmUy&w:gybutf t^ti m%&0 m&% attacked iteta ai^d t© ft iri§» 
@i*osg|,y f«i»ijit.Iiii5 ciature, not appeaip to bm t©^#* listfe:^ -* 
glyoaa^ muM aldol. «f»ii ia siiiSl aiaotmts pwvdd toxle to m*r 
gsndt-*^  
lasalc (1033) and Prescott and JAorlkswa (1053) obtained 
-S# patents for tJa® production of butyl aM i-SQp i^SfffS. iilcohols 
by ,f«i?Mittt«tion proce»#f#» 
pr^ mBs in-mlmd tl» iitillsntioji. of &-mm a»d 1at®t 
•«t,tli m m,0m-lmm •mwcrihe^ ms 
wmA i»gatl^ |F to i^eh im laa gt^ a t&s »» Cloatridtm 
psteat obtaiaad mM florttowa 
biologSsaA prodwtlon of featjl ana taopwip;^ ! «l#etol.:s -mmn • 
of itt ©.3Pgsai.m iti2e  ^ l&ir# -tselialfem* *SM.m 
iUi' m 
Wm^jltMrn ^sea positiw, ^«BIIS«I-
-y###:! mt%lm by iw«iti 'Sf i»i?i^#te0tt®. 
®©loai0s OA a#i^ bi0 s§®3? eireiiiar s? 
ox» TQVi^ i ^0wth on potato siaatj^  ®i»tf ©©J,* 
at fel» tspi mM mS. .gm 
in lallk wltti eo^ulstioa mi »ll^ t Ittwi# ;s'^ taBi#4|: 
mM aai gas la ,ix»al>inose# xjlos®, rluaiaao«!» ,g3,ws«#  ^
jfimetciid't galactose, amaaowt^  laetossj^  sae l^mr©#®* sultowi^  :raf» 
asamiit©!, <iw2,@lt0l, adonitol, antf !»•• 
mgmkS.m mat a4t»^at®» 
wa ©ijltiypal dmraotwistle® lisMi. al»f# i^  feiiN* 
MMim& t© 'i^ papfesla m siagl# • ^#i,gg«%#€ 
it is ©f Goms® pmBi'btm ^®.t: ia «mp* 
p®iMid t© & slagl® orgaiaiiis iwiy  ^» sap i^otl® ®o-a iaatl<a of 
m «f •» %*# or ,»»•• tmrm '& 
»alficatxoa» oif tlis ««». «rga»iisi#-* 
II is tt#t diffl«s3lt. t© twgltna- lsfc*t 
m «eil mm MmsAMm. 'mm *«rr p^b» 
ably ia^stiesO. wltli o2» ©losslf »lat#t to li®p^ l^ iAe-<flaol 
opMaeia  ^ m- 0a©#feiii» 
fMs&m^imrn rnmmAmhm^s Tya%yiieaa. m4. 
fmtwt 9m%m9m mS. f*i»4 Cl9M) rapoi't^ l 'gotftto m»»-
t8*a©t, as well as tlm ^ ^m%m #f l©ttt3@®, ©«l-.bag©, 
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« «is * 
A#. Frodming Ims^pjl. alecii©! but » »#tc8aft« 
3m Froa-aetag tooMi is#i»o#yl 
C«. f'Qm tmmmt®T9m 
Ilm Am^om pi*odtt0«rsf 
C.®ii«ytt;{ig: 'S# ,]ptF -mmt ®f .glws»» -to 
products* 
B* f rnmm- Vtmm- 10 #«t of gltiefts®- ^€i«» 
dtacitig l#ss tl^ , BO p»P cant ©f sttt^ al pps t^etai* 
C» P©<a' cottwrtlag l«ss iKl»  ^ ©©at 
mf ^wmm* 
mA W§mmal6. (19 )^ f o ird that *l*ii, fi?®tl©iialsit«» 
m&. pKipie^s. «1€ flsd^ad to m fitr»attag 
©ultw« #f ' jteBjgtebmtgj.M'aia tJoSi^  -wmm' »iai#4 %o »•' 
alcohol witljoiit til© foRastioji of iitf tetonos# 
taaat m mmAt is ©*«% i^ wan. es»^ |^r 
li5P©tlstsis t&ftt aldol eoa^asatloa. coastltttteif m ia-»  ^
tiHTSisil^ rj" s f^ ta tls® fof«ti<m of but^ l© aei^ - mx$ i^ to'ataaol 
capbohytirstss te 
?aa «d , IMMI- ittteRfcism to  ^
Qf tl»- «.i4 tmwmmtmtlmm tm i&i.ww 
espSGiallf ia i?e i^g»€ t® th» spoilas® hmA Wtmf -
^»t®€ 'tljftt %:!» asia f»»isatatl0ii la IwbnI. #!»&##• i# a. 
of %y hutyvlQ mM -mmmmtimm '©» 
Mntmtioa pFapertl#® SOO atralna ©f jaall bacteria 
mm bf means tei I«ip* 
•m • 
two ^c>«i>s of s«l«felit wa-iitTiafylag 
tf^ te 4iffe»ntl&t#d as follows i 
'3.» tmrmailmgi All stralo# f«rr#atiug 
m&i Imtmtm md fm ciost p«rt «s# ia 
^ moim umm gmlmtmrn «i€ ia*sfeJ»©«@»^ lli@y i© not «%* 
tmk sls»eli., 
raffliio#©, diiloitol, sorbit-al.i a«a£*» 
t^ ia, ssi Intaiij# Ifesigaat^ -
Cloatrldiwn tgrobiitsyieiaifa 
t» S-ttgar All straias f^ Ewafelsg: 
Ieinildm©j|. 
starch, imltose, raffiaos®,. ^abiaos## dtil* 
cltA, #of»l?ttolj| aaaatt©!., dteiKtMa Timj 
4© aat attasln laetat#  ^gl^ ei'ol «i€ HmQmum 
tli#y f aa*, tl^  -witJi tlie edasaoisi b«fc|«i# 
&©!€' #all«« Clostyl^ lma 
c ityricua# 
 ^ aa4 {193S} tiadte- a, #«3P«ii#gl'©itl st«iy ©f S2 
stii»aiiis of CloateMiim a f^tfeobttt:gliQtiffi obtaiaeA f»i». a 
of a.tffsi^ at sQwm&mrn, All^  #f tlie st2»alfia f»«a4 t© 1)® mr*"-
to mM rngglutlalii, 
•Maoi'ptloii r&mtt<mm.0 ms well if md •© »«®ft.car 
fh.# gpitelst amm m^tQbutvliQvm m %j WsG&f 
#t al* ItWM} mppmmps to- Mmm s@3»i>al fl» 
a«B® GlQ«lapMii8ii •m&imiMmmm ^deh DonSar IllRii.) 
th® W©iiiB«Bi ar^ smtm was not accepted. % Viia -tw '!»©&• ClfSO) 
who tised  ^i«t^ ' mwi^  
«iii ta m rf ^mMrnmi^rn. %f ww^rnm lawstipi^ :^ 
-I,)^ ttrnt, ini Iirai jCT ft •» * jj^'lilli lliliil' III* ailrtii^'lf'l 'iTlii' l1*y iliK'HiiiHill HijuHiiH Iiiii iKt iiiii ifi .•^. •^•-, lifc. ^'.ifif 
i^  #i®- MM 
4e'^6Bfc »l@Siifcj8!ikiM68 jg^ itfliHi^ i'<i'iftffiii^Tf' iiffu ,^fc 'i^itffeftinij ati nij wi 
it tfe® is»® CleatetMi« » n^omt  ^^  
rfv«.p!^ fl% 9m-  ^ttlt« mimmm§:.mm sift.l't 'hm 
SWlS^WS ISI rf -fetiai-^  •.§« "-^iFeF^PP"'W •'Wi^ nwi ns im "wi^ "^"W ^ir^"ff' WR-^W?' ~W'TB>*?^9K.**9^-3PR 
SS-*i te •<:S#i ^11 fe® $a't^  .^ pwsibS itt*sSS» 
S* a"^ :'OflQ:*arii^ £> .vC ' 10:ttlL2*liMi* mmmummt §m 
S«iii* a«*: •*!* •tftti* sf .i»l^  ia .^ 
Itt S^S^MliB* SS#Ste€'^ * gpMWii^  S*-Stet M ^wtaiiaatit-
mm»mf -ti* «-t**# .§ttja%fc;i^ Mt-«»'^ ',.^ : •gi^  ^ sXss i^SSs 
*S SpSWS tft 0$ S^SWS Wi^ '^0- *^ ^nyM |^|.,y. "^pi-f-Mg. 
wtlwtf flp .i^ «til«» p»l*» 
*fw ta ^mm- .-aiA « 
49lKriSk'^'^&!l6fce#8ikS8te^i6: .<6te-^^Sfe"lB 
jwaswft f^ esa tihs i^^ ^^ i^l&i- Jf®' 
•ffiiict^ '^ tl^ t.a l^ #ljw  ^ as j^ey te ftift-
«afc,-j«a.. hW '^ miOril'W r"1t'-^r dSfe^dSl^ik «lli^iiS'.'jli^^i- 'lin'ii i'liJIIiA-liinN'^ 'iff'' ftnilf'i M-jft' -iihliTiytft :WTri jBf ji6NSlWiit-iei*3B.«te.tf*N 'jip -tifiii • CH*^ ®llSt^  «lt^ iS# Vsmmm:0 wWi. -il pi-Hsyaiira 'mLmWWmWrn  ^ «»» 
'^^^mt*mm lf%#. Si^ i^ *» mm^m^ 
^^W#I8@ '*S sSWS^W#' l^ t^oS i^n 
StflttSiB .'fiP* •Miiajfei1f.#«.feftjife ,^ .at^ iw f^ey $M 
4isiat;©sratioa si^ gos,fcj.w of -^rnQtin «ad i&mmatmtlQn, 
with yellowiali MfiaM, eoi^ tplote hys^dlysi# ©f m 
blaiifti se -^ias-nt; mA m hntmot odes* Cora isasli Is 
mBlj f@3?»at©4 with. es0^1#t« hy^oljalQ^ wltln '"Jiead**' fofaatioa 
sa€ g^aes^al appoaraae# a» G.lQgtgidiiim aQetobutylleiaaa# hmt 
wl%ti s dia tilled piaJc mtm wMcii €»&#as *lt& a,^ #. %l#s#s,-«• 
»bl»oa#, glmcos®, !a®mc5#'%,, fi»uotiog«, galactos©, aaltas t^, 
.soor©i«>. raffiiios#t «t«e,ls, imilia, gljco.jan, p@otla, 
miA an^gdalia way® fejpiieEte<i* Ssll'iilos©., 
aatlafl gl"«#©si4®j, lamnitol, ©rjtJsrltol, cls?e»rol aM. esleiiaa. 
Ite'tat# a©t att»lf»4» 
A cosaparativo study of tlw jirodi^ ts fyom Wm t&Trmnt^ tlQn 
©f oom laasli by ClostridtiBH mmmx» 0X» mm%Qhnt^ H&vm ml Clir 
t@XBiMmm 'Doalcer wais »M«ili revealed mlfonsitj 
miOQ.Q tile. three fti# prodtiets «arlj«ii #ioxl4«,> 
bmtfFlo sii<l me-ttle sefis., butmol, sad m^tom 
hut m ImpropjX slooliol# 
Ql* go»#m mS. C3.» sli»*@€^vig©TOiis /^empo-sltioa 
Qt wM-lm c^» ao#t0te3tyliQiigi was mmplBtmlf iMmtlwrnm 
licOlmg Tfic-'^ oy {105SI j»«porta4 tMfc it itaa.pd«ibi© to 
difg^#-totiufeylSe-oB, CI, «it Cl,» .^ og t^sa 
serologlealll' 'hy mms of H «M 0 t®Ciialqu# c?f BsgtmMmttm 
miA ^^gliifclaia adsoi^ pti^ a# H0 i^r#i»|^ . coasltoi»tttil# ^©uf i^ esc* 
tl^ fss «<!?«• twlsfent* 
-1% 1® iadted penarkaiJle tliat 'tcCoy mA e(*'hm§, fstl#d to 
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• 18 . 
A^wicm. imMmm 
ga  ^ .nMtg-i 4 fm of tim ia tbis. 
tigAtloa isolat#d hj tm atitlioF tr&m af soli 
*» 
QrQm Tm fc@oiiait» few? tsoJati«i. aa# 
tioa was mm hy lisd fmtt fk# tw 
toalv®« qtf a .p«ty.l aisto *«» sta2PiiiK#€ witli t2» l»t%©a h i^. 
•plmmrn .^ .ia ©ov@», SMri.l« »3..t@4 ©gai* ««s 
iaoeulatifii witii itiliitloas ef tJie ,csp silage suspia#!^  i^ efe 
iiad tmmm gmtmx^%m& afc im tmt' jitaafe»«^s». pammd iat# tliir' 
eo¥«ir aai fcii# b#ttoa pi#©# floated ths wMl# sti3..1 
la ta mvmM co itimiiatiaa^ ,^ tim- s»ia ©f: 
'si^ i^ ' wm mml»4 *i1& -mA Mi.# ia s;fe#rll» 
Isolated qqIouXbu w^m. fc»aii«fsj^ @d t# tpi>«# of .atsfil# 
:mmii .MA i^ ca itaiaiag d#I. esut tafeda -ali^ -
lag «&»ae'teirlatie. mmm 'omd. tm* ismOmm 
tl« by tb® mm 
Qi^tmrnm l# •.% «d SS »®»® isolafc#€ i^». -ailaip m3,a €§-
SS .fiPM «©are».s af ae* ar« b#* 
l«s 
jSEMie smissa «. 3SSK 



































lie® F» Till# 
•Iffieriean ffi^  
Br* 4» M» 
WMwiPidttj ®f To^Mito 
Colleotlon 
1 *^ A» J. Kl-
H01 
uyr^T, 
Dr,m hm M, Ci3rlst4ija«i% 
I«»ft Sfcifb# Cmll00» 
lowi Stat# C©3.l#gt 
. g f a p o a E ' e s  1 »  
mBt iaportaat consideration in maintalnir ig eixltta?^s of 
'tetpA© mM'm limtft, .©©a« 
tlm e@13.8 44# mpiaiy m*" 
of. tli« &il%mm is a aboa?t-
•iagafeafclim. fftfasatation to 
Ih»M »«.»« to 6e a »or« <«. l,ss 8.n«ol «»ag 6«-
that mm% mi'mm^lm mm 
mm€mlm t<i spo3i»#<»fc0mittl©a«. f#»gts  ^ for ftjtat %© 
^#11 -m lis 
&piist.«. «f fcto# aaittior, Si# laili^ dtial ptcii3li»lfci#.s i&i Mi®- feie* 
terlal species deter.mln© th® conditions best suit<Sd fo3* 
i^iw®Fl®iie# te&s sltewa. tteat »st of" tte®. ©•alfsw®.# 
ms»'i, Im, ...fclils iair^ stigatlofi, thiTO is m direct r@lati<M*gfeip 
Mimm. fim of mutr^ 
tioa« A. "wi^ m&m fmTmmt&ttm with rslattwlf ©aisiplst# mti2.i««*» 
.ti®a of th© stabstx»«t# aM liigfc 3l®M® ot pradtaets ir»salts 
la wri ttbmiiat a 
*itli Mgti acidity and low jield of aeutral prodxiots glmm fiw 
mttw&Xf pj?o%©o3L i^e btityl»ttc#t«5a(g  ^ S 
«6« »ito| fm t$m impmpfl aie®to0l.»pipo€i»:tsg- t per 
©sm »«& plm 0#t pef ©@iit ytmst 0»t .fer^  e«a% 
aa€ I f-#y e«nt cslei-uja earbonate. All ciiXt\ir®»  ^*!•© incul)atad 






















S S 1 
in solufcioajp. » wil m jimM tla# weiglit 
f«r m.m&^MTirdti&tiom ©f teitgrl. 
la# isoppopfi M.mholM a»tlio€ <jf Stalily  ^ Osli^ a 
C1934) wm. -sspl#f«a» 
folafetl# aoMg# . A f ^  a l s « i i o l s  « » €  %  
a@a%3?a3. distillatioii,. %i» r@sl€at- wm mad® aeM 
mM t© «# ltt«r* But^ rie m& «6M« 
d6t#3?miii«d on W»: mm^orAS-o  ^ t© ti*# 
tS.©a ratthod <l®s0rtt>»€ hf Wm  ^ said li^ tewa flwi 
oxia« »si« nm^ tm- t^. 
®f fcs*mie acid. 
ll^ '*»yQ3>atlX» mMMBrn- m.m by m% 
mWrn^. of FrtmSmwrnm. suad Sea^ftall CldBil as Mttiflei hf Itlasa 
(3.fS5)» This lajdiflefttloa es3asi«t« ta ^©lllnqg f®Wisatmit#a 
•iil.i®i©t. foy «m@ ,ts sS;Mt## «% « •iiJailai 1m- 'bpSroliJi® 
%!»' l®etl#i liiisfe. wmMA ©^ r^wia# not l» 
• Qmmmm. .ggQiii@ta« co» nmlm^ darlte® f#fwiatafei« wg 
fo-^ csM tl^ oii^ i m B&mm. potmshi bulb witfe m :sts«®am sf' ewlna 
air# pfee-t of tl» fef^ rcaSA® 
mm i*€# «M i# #€iag:®»p®€-tod a mtixm-
At l;l»i mmm. ti« a e-«pt'»a tloxtai»fip## -idr 
f€sam«€, 'la^. lat© & w»4^@€ Baiwui. Iwlb tm -
a®t©i»mloatioa* MyS^^mxt mm eollftnttd by dS.«*-
lit tJottl©s «id gratlits®trleally mit>m hwmM.m§ 
la « ©^ i^isiM^a •els^#®jp:#. 
w m w 
wm i®fc®3Pailn®€ tof &m 
mdM,mm gmtrntlm m&mA €#sej»tfe«4 'by W%0lmm «it 
S%iM,y C.tS |^.» Tim imtol mA 
©ataJl&seaftd altrat© r#a.ucti<m wr# i«fc©«Bin®d ^©oirdias to tlMi 
fimsttal «f fl^ thotis Ftjaw e-olfcur© Stithy of Bewsttrta Ci9 )^ .,pA-
te r^teaa laet«rtoIosist8« 
EtoslMlfttteg ftai f«ra t^mti©ii of 
i« m. "bmtsrtia s^«-
#1#®* la ia*sy instano s^ ttm y -^snlts obtaiaM bf aiff«»iit 
tlg«.i©« Imv# .s^own eoasldtei?ii'bl« dl0a^«MeB*a,t« Thtm im 
tf» ia. iai« 0.gy» of t&# bati-l aleoliQi-pTOA i^og !;»£*• Sueii 
eooflleting result© m j^ b® attribmtM to m nf fatt©ys,p 
mrnh «s .tfc#: Ibi©' fixity mt ©iarl^ tiyarmt#,, 
pmpm&%S.m m& .iBoc-uifttioa -of md $&yaleal «ff#©t8j, 
as i»g»# nf toaorobiosiE i®4 tssperat'ow ©f lacut/atlom* Isem  ^
aaa p®»aX,t;s, f»s. itiieb it 1» 
to <lraw mmm wlita meli M# fe«®a #»ris'l.wt M 
«0at«sXlij^  e:©Baitt#as« Iia»y iy» 
'mX&timXf lanstiftil.®, ia allcalltte solutioa, 0sp&ei.mll^  mt-
t#ffljp@ratisr«st «*A f3»ta#ntif &» itslat@g^ati©ii prodmefea 
«»• ©«iiy stt:«te4,. glviag rl#® t© frti#lf ^©siilia* 
Ammg F©tl»cit9 ©Kjplo^d fef ImmBttgmtom for 
fc«mialag pp#€ia#%iea &i mM mi g»s ,ia twte# 
tS.m& wmi 8^atlon®a, tli® rim. 0t 'mmMm ©©Iw -obanm 
®f ladieati^  »olatloas, tlfeati^  ^wltli :St«€»4 alkaJLt 
troTOtpfe mmmmmntB-0 &bvimialy, tim ma% m&m^m mttmtm 
» S9 • 
of 1® of ©©»• 
«i %fm pTodm%» tamwA*. Bm&mitf tlw s»r€>Ml>itlve #j^isjs» 
and tint: ^©aaumptlon mmy m&^w tM#' Mgteiy tappaetiealiljt# 
In til# ps»es©at lavestigaticm m wsd^afatlMtle 'hmw& rnsMxm^ 
-tO' tls» «««€ hy B&^imm mm p»p«r#€ :m& 
ia buift*. It m» ' of % 
0#3. ##at dipofcassins pli<ispihgtfe% 0*0g p&r c®st m^ 
§•§! pm e«a% 0»01 pm '^ mmt f rnr^mm ' 
«m«lii*. sulplist© sM t>i»0ja«KS3?«aol pm*^lQ j^ S wm 
• fli#, mm la €t»kili©<l 
wit-fcer haTiag m ali^ tly I^d r#m0tloa m<$ mutml&m4 at li 
iwtmds f©i»- IS Eiiamt©** Just h&fQ-r& tmlag, tht li-»aidL i*<ili» •«!# 
.§hm ®dl^ t«L mm- MmA •ivtmi -ik@#f%i#&3L3.y IJ|' -
-&i ft sp@eial apfarstus# fii©' r##witlag ©oja#«atr®»-; . 
fl-aa of wm Q*! a»4 tM- ^ -
faasnlatioii, ttm #f ia®4S.ia w®r# to m 
©I* mbomt 90®G,, t# dyit® th® aif^ * 
laesulationa wmm twm B4- Sa -mtom 
bmmi. -mdlim plvm 0«5 mnt gltxeos®* Saftlj tmli# 1 
#p«p of' laootalww f^ -pis-.* #SMSfe ##t of iao^» 
ulatl-oais.,. tiwo© coittrol wsi*#- ias©€t HJ wifefe toasM latdiw -
emA a© ©arb i^ydrati®, ii»€ § sf l^ oculm to a«te^siii« fc3» 
imftmim-m of •%!» Ia9«-«l-ia m» *mh$, I SI basml Msiim plus OmM 
mm% .gMmm m& %. drop of laoe-yLtimj, fm 
tlm #f st3ati3»,, «.d {3) ma tmb® &t €li© t«at 
mMmB.. to ©f co  ^ mhmmptlon m «f 
' * w * 
til# a»tlm laesb'sttaii* 
Ml 0f til# mmf tucubatod In ^aelatosh «iS. Fiia#s aa» 
mmhle A» &, %mt ««iw.fN!jftiosis» «wli $m ^ 
taf & Qi aetli ^ l©a@ ¥1  ^mA glioses# Sa -alksiltt® IHito 
n%m i^mytoa# Vim w&m 
ffe® 1fe®mper«t-iis»# of was «i|ia tSwt 3 to S 
M tii3#;S diistgilstioa ©f  ^ a.i #"«i» 
iea©## tof tilt' fopimtloii of a«iM aad fefe© ijadleatoip tras a@»-
a®^ #sait%^ lag m# »itition ©f a @f fr®»b ts€£©^  
tor in -^ €©.f> to tlMi flfltgl r#»iing» @.irli®ae# of f«3te#a* 
wmB coj^ obomt^ a by #®te3Min«fcion #f tli# finiiti 
pH l)|- »ii:aas of tfe» tttlJikj^ oae C-mlt»®s sfeoi^ ag th.® 
mt& ©aaj»point of fe# itiaieatof .i«4 « fl reading. #f S»© or 'm%m 
posltl'w  ^utiXizatioa ©f ttit e»b©ls|^ mt8#. .Ot&«a*s w©r-» 
eoasit^ rM megatl^ ®* Mi tls# sfealns mT® to«t«d to § 
Mms witfe «at la jt fw Issta^®# mm 
'fat ta -«ui t#st# »i® mfetl m mmmmblj 
®e©*w»t# e®j3olusioji could fc# 
m 61 •. 
mt •«*# la 
Wm o««ii., m%' fer Mif#® sm^lm mt ^&m. ' 
mi^t ,pla®#€ la BI@»  ^ t#' wijtiiii wm»- l®©' «€• 
© f ' m  o o a t a i n i t t g  1  o @ i i t  f « r  
f»»t «jcferi^ t .|»€ *^1 -p&T e#iit dljp t^Msiija |to.08pl»t@» Aftar 
ia «sei'@bt« |»s im S liq^^w »8 
miA®A tat©. Sit m* flmk& siM. tim stareii 
i©. yMuttiag^siigar*; llws- wm •%©. M&Q •©§• 
i®i « sii%i3»t f«t wmS. fw .^ti@awilaijag 
,pip©t«elii with aeiift#- ' -^ ai wsti^ %' 
•ot t«siA«a3. stareli wms eaXetilateii f^m tJto by Wm 
immilmi *%». of «»$» x 0,90 «%asl# Um wm%.0A mi 
mt ttes •s%»©ii- atifttWK tii#@«late€ «€ %m  ^m 
•mmtwmlmrn 
»sttlts|i. -"rtil'eh- ta. tifeibi I#. tliat 
4B -fMs tla® ©«» 
&mm fr« ttoi.' m «f 
62 
tS®S I' 
Dissimilation &t Starch 
s 
'own-aried' ajptsap 
* * hydrolysis. 






















































































Umdrntion of ao#tyli»thyXesrtoiaol,t llmili«rg smA iX&X^} 
mad «@WJ0j?g aM llobol (192S) ^»poi?t#d fcJiat ^ast rMue#4 dl»e@» 
tjj. •mQmtjlmthfl&mMmi. t© 2,3-»batf3.«»gl|^ ol 
to lalxtOTSs coataiMng TOoro®®«. Sat^ itla l^miat (3.927) 
a«j«E»:st^ at^ € aeetylK t^liyleai^ blaol m ma j^pe&ae-t la 
th® »iluetloa ©f t© 2,3«*but;yl®a#gly«ol ly fiiast» 
Sluyv« C1931) in Ms «e!mnlsM for dlgsisiXatlos of glti&©ssi 
.a.gf>Qfrtsii®g« fadtiiXmvM tfe t^ .rnXm-almm mmt^^ 
4©lifs  ^ condeased to tomz acetjlineth l^carblnol ?# i^J[oli' was sml5s«» 
»®duca*i ts S^S-^ tiutyleaeslf^ ol, iX0 i^ fo-md 
. t&at Qf tli« gssmos ,i«g¥o»gt» oxidl»4 tti® Ifeo ©«?* 
bS.ttol» Ifai^ F-# Stafelyj^  W r^lsmiiii aaft Mlolm l^iaa (3.9351 . 
r»p« t^ei. ifch«;t eatt .^ ©tyliiethjleaj'bliiol, imm. T^m&m&A te • 
gp^«butfl®n«glf©oX hj eit^ le aoid-l'ermn.tliig Strtpteocwsoi ta 
Imitw. pQrnkm Cl&Ml &»s mho-m W@l3 *^ria 
t'orts Cuioatyiaim aoelQiilgtaiM) fora fria 
glMQm In q '^^ aatitlea #%ulwal#»t m iaa«li as  ^ i#6 paf 
gt-mmm feimta%«4 fcmt - ao ^ i^stino«» 
'torim* CX, B#iiH&yiii€8&::^ .i« 01» Pasfceiariaaim aai^  Qlm smQhm^Qbutm>» 
Myg ^  a#t f•«». m-etylaii^ l^oarlaiRol, as a fioA 
thoisgii samll. iraemts laf 2pS*«butfl»a«g|^ i Jm*# b«@a ls©iAt#a» 
HI##®,.. Fet©rsoa m4'Fr©t <lt07} reported t3mt 
lia«l wfts ifcs a. wm^Xm @a€*pro4wt« .^^  
Ss0®j «t (190S»-lt3O) f0tiai€ tliafe Gl> g t^gteufeYllsnffi iwyg ¥«f 
|)©alt£v®.l^  th« towtfrie i.oi.a, %p#s wr# 
w 64 w 
In %ii© -study til© of tim mm 
t«rmln#ift ^mwmA Bo&tjltmthjla&r'olnol wims. s&MM- t© a 
tm&m^ 
f!ie Bisllisi. paptmm % pm e«at# glmm-m t 
e©iil md atpatssslm phosphate G«t ffir ©tail* 
T*wo flasks of ai@4ii» w^m tis#€ »l%li #«gli strmtft#.- Oa#- of 
#»#li Sialr o.f flasfcas r®e#l"TO«S a deflnit® fnayatity ©f 
ilale-fe list ¥««- s«pai*«fe#l.y lii mt'S  ^ t©liitl«ja 
In m alrti^ t flsak to |«» i^il5 Th@ fifties w«r# 
iaoeulsiM wltli 1 m* #f f4 liox®' wtflltwes iiseiil-at@4 io K l^a  ^
tO'Sli F114:@i aaa«r#bte at 3*7^0, At tf» canelmsloa at 
f#»aatatioa %'M flasks »^yji®4 fm 
feifilitaitw t«sts tow £,.S*bwfcjl«a@i5lfe0l s@i»a -usiSi by tjfo* 
Ma® «Ei€«itt#a eoawrsion to tileksl «a ctal* 
feiJi»©s la,#iicli tho acetyl2"®thylei»ibtiiol tmd <Jismpp®a?#€* A 
lie«¥f in»-#elpltat^  of the gljoxii^ e inkiest lag tim p*®«» 
•«»©# of |1» gl'fe#!* , 
x n s  f « : s - a l t 0  o f  t i l ©  a a a l , f 8 # - »  a f  t H #  v a a » l o m i  f « n « t t % a t i . o i i 8  
mm .s%mm. ia Tatol# II# 
m m 
HH 
»• •#;#»•!#• t». Ml#* ..(d* #»•*••» •§#»•»# ^«» »**»•»•••* •* 
o o o o o o o o o o p o o o o o o o o o o o o o o o o o o o  
fO p O g O g O O O g O £ O O O O O g » O O O ^ O p O g O ^ O  s i i s i s l S s i s f i s s  
* «* iRi  *»•»**»••«» '  *»*•**••*»« •» «»-*• ,  •*  *  ••».  ' •»  # t  m •* 
o o o o o o o o o o o o o o o o o © o o o o o o o o o o o ©  
O O ' O O O O O O O O O O O O O O O O O ©  iliiliiili 888 
M «« M :M M'  M II* «•*•*» it* Wt W'  ! i*  '«••• '  «« 
O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O  
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itMmB 111 
*Solv©afc#» m § foi? ©#at Gom -1  ^
t Cultt3P0 Yield of } 
t 
Yield of t Yield of t 




t fm m»% ; t ©«ttt 1 osat I 
f IC 26,18 • 17.45 1 8.73 t 
1 20 25.S2 J 16.81 t 8.41 } 
t 3C 26.18 f 17.45 1 8.73 1 
f 40 19»90 1 13.26 t 6.64 t 
f 5C $ 15.06 1 7.53 1 
t 7C 29.00 1 19.33 t 9.67 1 
t 8C 24.20 i 16.13 } 8.07 1 
t 13C 26.30 1 17.53 1 8.77 1 
1 14C 26.18 t 17.45 8 8.73 1 
J X5C 22.03 1 15.06 1 7,53 t 
i 16C 24.67 f 16.45 1 8.22 t 
t PBB 25.00 1 16.66 1 8.34 t 
f A211 24.67 1 16.45 t 8.22 i 
1 MS 24.20 1 16.13 t 8.07 t 
1 PI 21.52 1 14.34 1 7.17 s 
t ISA 24.20 1 16.13 1 8.07 t 
:'l 12B 24.08 1 16.45 t 8.23 t 
f W5 26.18 1 17.45 s 8.73 1 
1 ^ 24.20 1 16. M }. 8.07 t 
t 101 25.80 1 17.20 1 8.60 1 
1 8131 83.10 1 15.40 1 7.70 t 
s 2i3. 23.63 1 15.75 s 7.77 t 
S ID 22.10 1 14.73 f 7.37 1 
s 5D 20.98 I 13.98 1 7.00 f 
J SD 00.0 1 00.0 1 0.0 1 
1 4D 00,0 t 00,0 f 0.0 t 
t 6D 00.0 1 00.0 t 0.0 i 
t 120 00.0 1 00.0 t 0.0 1 
t IOC 00.0 t 00.0 t 0.0 1 
1 2D trace i •'wmmMrn'mm #. 
t 1 00.0 f 00.0 s 0 . 0  1 
1. ,$ 00.0 f 00.0 1 0.0 1 
t 6 00.0 1 00.0 t 0.0 t 
t • •  ^ m trace i 'iWWillMw* f; 
trace i '•mpmbm-mrn-m • if >1 «<«l. 1 





„  ,  .  .  . . , 1  
HC- f%: 
The imflmea©# ,|C mttT&mmMmm cm tlie f^ ^aaata* 
tion of coam gaatei itt»a Fr»a Clt3#»3S) 
%hmt «trmets of itad #t^ i» ir#g#%&t)i#8 ©©ataljaiiig asp»a*» 
gia., mhm& M-tod t# com mm§h.p stiittttlat@€ tli® -of Imtyl 
hf tli# so-0alle€ toufcyrio acid, imat^ oia®#* *». ao 
'la tli®- fl#l€s «f pp©d«©ts« ©» 
t«*»i®la©iogy m ««a tfees#' gmtimv'9, 
wMeli profee#' ,p»fiiia»il^  s«.it #M* 
product® tM® f#»ijatatloa of eor'i aaA# It «pp«iii?:S- MglAy 
ppoljai-1© tlmt l»y# mmiiitmS. tim: fc@rstia.,ol.ogf -cjf MeCof mt aj. 
{tStf5*30|, ffess teu%p*le 'SeM •• butyl 
lt®i into- t«© C&J 
«a4 iteM tff#* 
l&msmmh m tti® f oi»»goiiag r^ suitg .ifcoir s-tFlkiag aiff«i?i®»e®s 
in tiw ©f" ''aelirsafa* fyoa tint ttsai^ lattoia of a 
«em .wMi »€i.ia, ws 'eon»id«#€ 4©«irab3.@ to 
ttts pa»ob-l@a mw# rn^^mmlvrnXjm 
• Ttm sf aa»»&«Ia» Flasto af'S b«i» e#st eei^ a 
ast-sa* mm ^#p-«yo4 ia vsi® of ig®h yMr eoatalftei 0:#1 
f#r e#at asp^mgta, the othei?' w*a lyi: «>oati'.©l* Gultiar## 
mpmrnntlag th0 wmimm hmtmiA tfp## !©» um€ as lad t^ala,. 
©m@& • 1 «s©* Afc %1»  ^ ©©ii#ims.i©ii of f#i^  
»atstl-oa tl» total *si>lwm%a* wtrt by ^altSag ©ttt 
aad |4«M ©al-eolat###. fli® -mmlts ««# featoi0.ai©d ta 
.if» 
m 
'mm 'arf wt • m nm *S *^witii* ia 
€«m 
s 
e#Il% of 'solwat#* f 
, .1 
1 c«ltw# 





•i- pm ©@at 
#@3pii wajfc 
Q p«r #«a% 
laasii pi* Bii» 
0-6nt aspi^ ii^ a 
1 I-
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f 0.00 o«.^  
1 W t 3.4.SS. 15.^  
I m 1 §©•#1' • 
1 14C 
1 
1 20,44 •m*m 
1 m 
t 
t 21. &t 
1 . m 
t 
mM IttSi-













4 f#3?y tofiait# ws# ©siil'bltM bj .©ti3.%ta?»a I., 
6:,, Mg «, 53, m€ ia mm- pT&mmm &f aspwagiia. » 6-0®* 
par«€' wSMi •&#« mmh costf^ ln.^  fl» to* 
©iTidiiig SB, p»d»0@d appro j^aatalf %hm mwm jlalds #f" •*solir#nt.»« 
*itM iHaiottt tb® 8isp®3?ftgiaf fl» i^ 'sainiag ®tj?aifHi p?odia0#d 
sen. *a©t¥«o%«* ia mt&km #&«••# 
Sti»alii  ^  ^ smbemXtiire of oygaal^  Ascribed hf 3m*-
CltSSl «a€ mr Mk C1930) m Glmtitl^w& 
TSmy that it pr<3K^«« a »ixtia»3 0f butyl and iBopmpfS. 
Amh&lm t^ om tM dissimilation of 
Osljinpft CitSil mk4m m^&mim liif«s%ita*lms: mm^rnAmg 
lliyslology of ataraia ® t€Xaata»idiiaa batyllew) i«d 
its distinctly# .ability »f fi»4te«ii^  i,S0p»SffX alseh©!# H® r©m€ 
tlsst t&# or^ aalam mm pslmtimly aoa-proteolytle.,: S©i»v«, la 
s ib#43..iiii «f m-m m.^ to itoieli a nitrog#ao«s ata l^®! mot. m 
®xtr&et was tli® ©oiisti%i»®at.a .of «©»s 
wey# eoa¥ertad batjl isops^pyl aieofeola# batjrl© m& mw» 
tie mMB $ 0% »4 l##. 
f*© Mmtm^ 5 i«y -a#itt ^e®ra' flwls war® 
$0 m# «r«a .ati^ € 0«1 pi? #«% .Wfayagia and ia» otlMHp 1 
f-lsii *#»• hj ta 
til# ps»#'?imi* ®xp©3?ta®st mr# m»6€ as im^Mmliis.-. At th© coml-mlm 
ef tm^ntmtim^ mm toy oxidatisa ,^ 
fI .slio* ttomi asf^ agia -mat f»g»t t)oMs 
sti»al&t®4 tlie prodwtloa of btitfl l®©|a»ofyl itlsolwals# 
•* »74 # 
wm f 
hlmfyolm 
:  I f  •  '  "  •  't ' " "  "  •  •  •  ^  '  • ' !  
. Cowi plm Omt i#F  ^ C<iim mMi pXus 1 pea? | 
I J 0#at i^®d 
I- • § : - i t 
t Wm  ^ e#at i "fm m&t t Pmv ©#at t far ©«% 
t butyl I iaopro-pyl s tjutyl t Isop^spx^-
1 1 1 
t ! f - . f .  -• - ^ • •^C" 
m t is.so i 9,10 i lg»40 f 9*m 
1 1 *' «• # 
t t e,40 • s * i*iO 
: 1 m 9- 1 t m ' f i7a6 f s#^ ^ S 14*9$ t 6.00 
1. .. « « 
fh# eoiie#fttyatl®ij <if «psffi»«ia 3P»«iiy«d ta mxtiaift 
jBWwwitiMf - ^^l#illi|llwg^(^ilp^^ >iiiW!T» ..iuiai»ittiiyBi»iai'»!ii 'fflttriit^iitiiwitrig mmtm  ^ Mii«wmw*wii#iaii6wir jwawwinnuiiiiiiii i.iir»nriiuiiitf 
gtjgftalatloat k sax»l0a of flaal» •tostftlatag S P«3P ©eiit «« I^3 *«h. 
ana Ine -^easing aaamits of a«pwsgla w^m wltli 
t® aa€ SS,- Oa# flsst m a#p»ffl^ a sid mm mm & 
control* Total «®» '^toata  ^hf sat* la 
#«$ii ea^ .^is i»m3L »i» ia®#t iii m ml^ m: SSd m* 
Ttm mmltB- Cta l^# ?1| .it -asFtet iMmmmm la 
tlwt «ls®Jiols ^»ia  ^ ta 
Mmm up "pm SQO «e« ©f -5 p«r «»% ®«»tt myiii, ©»• 0«.l 
•e«iit» ifigMi* «0ae*»te«%lsa# Qt .mpm&gim.mpjmm t® b« 
slightlf m»rm sti^^mtlag# 
m 
•fABi® fl 
l^ i SPSiSS -^ p 
Ifc# «f 'S t^wat#' 
P®r ««% 1 
t jsnltiMiiMte* . |. 





»• ,pr«ieln «p^«s to- %# •timXlj 
it *8# %te% t». ^£im$ m% 
m rnim. m sp«@iflo tf^  .-©f m£» -rnrnm «* 


















































O "W # 
^L. 











































m W7 -• 
fjias fxi 
s». ®# WmM mM S3Et»®t%-
fl® t^  B?@€iiittl.on of 'Solvents* in CpTH 
t t f®:r #»at tm SGO of eom 
t f 8'yib9t€^#@» I 
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m*m t t 
1. 
17»i»  ^ t t 
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•m§f iaift ia, HI fei*i 
M f : ^ a s t  . p r e f e i t t t  . f « y t s s i - »  t i #  m f p p « w -
©isfel# was aefeftt. $M mm  ^ ®f »» •®» 
^%U «f 0# tli@ -^&m%mamm wm^ 'a»-
«f ••*.»l.'wats* %' ^  wmm-




m i i f i  w g .  K & S .  
f 
1 1  
i  I  




p? r {I [?.«{11»,° 
Si i lissilfsigssshsnss 
m *» 
f?  I  FfPPfrs ' r r j ' r fF??? 
iS i 8!iS:gS08S$mi3SS£ 























i  I  





M^m- mM M *«: ai^ %©• 
ettF SO#e£'#"SS awtma 'S©14S *itfs JpQW' %}l!0 
lt« ^  Thi» Mm #f 
i^ -' t» as# 
m® mm$ mt 'Wm mmHtm im »st 
•$m% mm^ »% 'H*-- iwt» mMm mm 
wM.^ In s»i.a in m gtmm %f a  ^•mM 
wmmi» pwlia#* .^ i»|tsiJ.i»li*» 
•iiil,si-|i- .fi^  isip^pl^ l.0* 
Sstiti, *» ai»®i ^ TO«sai,j^  i .##a.fc ©r S s^mqi 
mMg: M f®r •@wtt gtm&m 1, «A#tw «g»-
tM^uilatM. mitfi mMm  ^mSMmm ef f^ teiiii. ®«- 'fi»' @f 
«#  ^«• »€• t» •«# la i^iliM 'wi» ^ m&rn A»iap« t^© 
«iiStt«s *«» 'by mpimim *1%  ^ al» 
Wm memS^^mrn liagM ^m ms.^ mmimm 
!^ -^ £ssfeS©®s .## i^ J.#i '^ Sli »ii)§ wSW^SttS .«Hal::|i»».«i>« 
mm m«A0 la '^ ' ftet •^i»te«it only i»-
mtM tft® .»»i€  ^glii#»i »t m# 
•mMmrn Om' « f^ fjl»Q -^ ^m$4 m m ©oafep®!. 
3a. ssc^oaS s^W'SaBaS ^0^-%: .sS^Ss- s©J#i » .^ 
WS'itefiilA' SS§@tiliSSsS Sn ^h®. StiB 
tfi y i^^ i.»a *l^ SI«isSMt% WWWi^ 'SSSSS 




*» tm m m'm m m •-»!> m m- »» •!•* ii» •* ** «*' 
: O 
i I 
m m m *t m 'irn'm m m m* m m m-m »»*••#»»**«» ». 
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Cffi^ lnSO i^ 










'fed' M#siatI^ Sm ar Slas# -^ Si» mm of 
A0i.#i' •# €C liSSsNiSWt' 
mm.m l©.f«o 
tlttcos#. 























SstM •'^ • 
%j»s»afa  ^ J 





















































































MifeBiatlAMga ag Tim of 
bj tim feutpde mM *• aleolial ^ t^«lii bmn mm'^ m»$miw 
mt t^tir flsilagat .r«f«io^ mj- hm to tfe» ti-fe#!***. 
ai^  t© tfiwi; fmbXleati*®-# 
'-mmm'^  t^ Sil 
m fif• :.fi»ti»3g^<i^^ •«! C!^# 
 ^femtyl .©ri» mm 
ilatimx af gl«e®s«# 1% »i»® f©i^ a if ia i^mgafa^*' 
»igrie« -aM J|,» MM pmvimmtj 
'^ m»m W, 601 2  ^-i© a»% f©m aleotel» tm mm 
It mm fcla«i»©,f«» ©on i^iaitr®# d.##£irabl@ %® tlai 
fmmmtmt%m #f glmmm "by mWmiam -witti tte» 
#f t^owtuing- al0i^ lif «# pi»o4ue«4» A is&itia a^eattd®--
:iag- % _^p fa# t^ «ii% 
:iffli i: ©®at glands# wm um^ tm &mm s#t mi t%wmntmtlm» tmM, 
fm- mt, th© sa» c^aiw plus. 1 mat ©«a@liM 
'fi» wmm m m.mm^ tmm M fesiar mt tlit-
ovgmlmmi, M klsi. «f 
aa<l total mm mM #f .ifi.* 
©ctoJ.® e«le«lat#d -ili# mmmit of glu t^# f«»iat«(4» fii# iw* 
Halts, ^ e^li are ^»«i«a^ <l ia f«bl@ XX, Ao» 
%!«•« .©I"' t&mm^ ^imm thorn '^dl^mm •»• gm* 
-ms^y- •«sa:«Jii»s€ «i#»^©€»Sag fe^e»» £# « aofc«bl# 
l» la th# wmmmm «f ' 
#a^be8mfc#« TMm §m %j tl* 
ia Ammm ©f lahiDi fe» mttm 
itf of mm mgm^-mm.m 
WMtM M 







t * 1 f • • • • • f 
f • mmmm r Wm ©«at Qlmmm- t wm mm t 
i .. 1 s- ftummmMtA t s 
!• 
* , .  
S 
,f., , 
i&mm} 1 1 1 
1 
f t f t 
f • $ Mm s X7a 1 ».a. f 
# t J 1 1 
1 A-
Mil f 4«  ^ s aa @»000 $ 
•itk: 8.0 1 i f f  
I . « 
f 
t • 1 ^ s*a§© -• 
M 
't ' • «•§ !• 
t • 1 1 f f. 
1 • •I 4.IiQ  ^ 9.0 6»000 S •§•0  ^ t 
# . # t 
f 1 -^ f 4«5a0 t «»000 f. #•§ f 
t - t # t 
1 
f 






#».1>  ^ t 
,1 
S pm m&t gimom 






It- . A .jHMMjbWyi-
#f gF©tel®» «f %l» 
,s®eii«al«i8 of mm bmt^ l • ..a3.^ e.#li»i mwmntrntlm mA mrnvrnt^  mM>mm 
•mw tim Masi«£l&tl©a haw hmm Qm^wm. 
. CMMl «€ mm&mmw and ll^Wl mf im vmXmm4 t# tm 
mvimmB &t ^ .' Is t^snt hm%^ ^#a 
» m -
hj tt» «&» »i€#€ t@ m -aoiN  ^
wmA C19S3.} «i^ge#t«td mM m •%m 
©f mltk ®ad tetyl aloolKii* 
.aat fj?#i ilf^ ) »»% tfTOTis asSa »S' • 
iS,* Sa. %&@ pi*#.*®## tTMlf ormed 
lafeij m^tl^ mi.^, miL Q»» 
tmmA p2r3?ti*l3S: -a^M ta a %f• 
CI# tgterils« t® »lii..cto- m f©f*p»"fc haii b««a 1» -mX#s 
«ia iammm M tiatp»,t#: -mi ae^tte «Ms -mm 
«!€ iw«' t© s 
is g®ifi«rii3. « r^«&i»nt tlmt #1^1 iod 
aa©:€a»ts -«ri» fef fci» r®€«aii%l« rf 'featiirls «M» «»tl@ «#i€ 
.®sft mm^m r#sp®«tiw3.y« 
la tM in¥@s%t;g*tt«a lii»t 
stMiM toy mm& «f tii« mil mmpmBtm l@a 
af bTOth eontaiaiag 1 p®r o#at y®sst 1»5 p®» m&% 
m&. ®*1 ,^ r #»iii 
»itli e t^tir« K)# -Aft#* M hmjm* ia#iifcmtlc® tis» cells eoa» 
tm a.- »lafe4*«lf »l%li kfes «id of %im 
Ap^oxiMfc#ly  ^ ^wm portion# ®f tM® wns® »» ssn  ^
•III #3i^ rli!»ats with t®#t .jrafcstwi#®®,. la of glisi©'8« 
iia  ^ m of iii^ iig@s# later tMs It tm mm.mm&€ 
iWmt 'W» im&t&Ttm  ^ m3.ttpXf ®m4 caxXy -1^# #«i|B»# «»#• 
• wmm i^tli th» mt 
tml th® fmm€ bj ti»- 'i».ti-« &t tb» hmtmriml prng^m^-
M»ft m alon®| M mM feuai^ #. 
U^mmgrn fm ti», mM md simtQm$ -mA. 
C©J m€ IM'M® miM .fttr tii# .mm 
4mtim of Uutfrlc aeid. fh« fosult;0 4it 'WwMm '^-
 ^ is  ^
xil 
f«p«Bfcatioiii  ^F:^ nrti© 
^:. I,larjxo, ,:, .i,„,:::,:, l :c: i . : , r : : i  r . . , : ' , i r  ;  :- ' - : ' ; , , i ,  ,  r 'T: . ,"  ;•  , :v r :-VMCi , .^ 
i 
t 




1- i t 
t Added t I 
1 t., .t 
t t" •• I 
ffravte mM t 4a»o 1 0»0 1 
1 1 f' 
A€M3tiO acid t litwinumi I aa«4 t 
t t » 
BHfejrM® mM t 1 t 
t f t 
OOn •|  t : 
•t t J 
% t f. t 
t t t 




Pyruvic acid adjusted to pH 6.6 with NaOH 
' '-v' . W 
TmtM SII 
WmmAtmtlm <«r Fygayie AeM 
s 
t • Mllllaol#® 
t 1 
# l^ disst ! •" '^1' • 
t t Md  ^ i 
1. f 1 
i ' i t 
i Pgrruvic acid : 27*0 t 
f t t 
f i^ id f 1 i®»4 
t I- 1 
f - i»M t W*»*WW. 1 «*» 
1 # f. 
! COa t i^lP9IP4l9 I^H'~ 1 
i i t • 
t Ha t f 
f t 1 
f • t • •^0 1 • w*a." 
s i 
fpewle swi4 t^ai m of Cs^%» 
, SlSil Xlf 
Aald Pl-os Ac&tom 
• t "S 
f 
f 
•f^ rMii- irh f^ ti -T 
t • 
t 














s t t 
f A0#toi» t 11.? t • • ••€.# t 
1 * f 
t m%^ 1 mrnmm s •»«f ,i 
t .1 1 
1: mM t t f,# 1 
t. . 1 1 
1 I«#pi»op7l alcohols •mmmrnt- 1 f«« t 
t •J. . t 
f •§•%.. t t •^f 1 
1 ' t t 
•t % i t ll»t f 
I f t 
•t •t t , t 
•I:.. . , 1 f . t 
pH t« 4*B with toasle phospbat® mxi. 
"smm I? 
•i : 1 
t * • 










t f I 1 
m 
1 f mma t A6N3r€t'91K£^ (fl t 1 




t &o«o t 0.0 • t t 0.0 
t # i 
t 
t 1 
,t * is,.t f 10.0 i 
t • • f 1 f f $ Aedtie «<|S€ * i f '4IMMNMii' f .ti«§ 
1 * •t 
. 
t f 
t f laift i4©al>®l f S: .t «MIMM» 
t f ' t f t 
1 C0» • f' 50.0 f J 
t t •t 
«»g 
•f t $ Ha t i - 1 t 
.i e«rft«i 
t 






1 '1^ .3 
f •, , 1 . .  „ t t t 
pE tm 4».S idfe bftsl© mM Wrnm* 
©f tM t^iatt pjsmvio m'M. 
t8 i4^1% ©f %l»» -al^ ofe^S.* 
p^sAynliig Qa?gaiiism» p3?o<lt«sts fos^sad a» ae#ti© wwt tea%Pt@ 
miM, §% «€ 1#«. «®M fef?ap©i« 
ttot mi tmtyTi0 »&M to butyl al©©i»I- -iwll f©  ^ tis© »#€»• 
%i#a -sf t« tm0&mp7^ ®3l4SQtiol# It mmiMmAg 
tm mrnm' mmM%i9a» mm mmomA frm 
ifel-efc #b*frts la a mmxA #«»tatatloa» Wm ms t^m €i>» 
ta£tt#d .»§• t^ w®-
la t&mi& m&. %9mMm .iteJLds »• -aoti-^ lty 
mm. la th® i^^ rlMati#  ^with -«sA m 
mt% m laotie »ad bmtyri«* pr«ti0ia.l|r nm mmm »3« t^y 
mi tham wm rmeomw^. I# C0« % 
It Aoes not follow.# Wm mgmdmt 
mL&$0' mm fmmrmblm ocaMtimB-., wo«M b# mufcl# to imittat® mm* 
Idatlon and reduction reactions inwlving tti#®* 
'pggcri.^ tic»t ma& ulaus altimMm of tiai Si# 
t#ipia iaelt»iea in ISiis Savestlsatim form a of 
tfes  ^ .g»fittt® Cl#atfidim« fh&y ar© .Mnt«it©Me» 
iagis f9d»@hap®€, gr^  poMltlm aad ©fiktal&s® mg&tim*. 
ii ,pw»@at dwing tb« s%m&  ^ litrat«f t» a®% 
aa  ^ iaidl is net l^ i^. is 
&@ ©fe.«r ac tori at ic products &f disMinilatioa a» butyric sw^ i®#» 
tie fc-atyl, CO  ^ mi %* 
F'os? eo£iv®ai0ia©e, th® bacteapia may separated into 
ma$M gtmip& m tli® baai#  ^their t&rmut&tlm b#ijivi«r« 
, 0«Bycp tm l!@ct#a?i«. Aleto ai*® ietlwly ppotaolytle ta 
«®li f®rm« tat isms, with tist ^o4«etloa of relati^ p l^y Iwpt fiiiyw<» 
titlas of btttjl ae«toiit aad a3.«#liol» 3«la%ia 1# 
li«|tjitfi#€» Ao@tflii»t&|'l€^arbia©l is a&t %m 
imimllj farwmS, la the f®ri»statim Qf com mm^ »: t&m 
ttinMm ^pief#« .€1  ^ mM. Cl,» f»laiae«a  ^
•fc- •>!#• 
i»«i»i gjfetttto fftlMiiMa: Cmhom* 
«&»• 
Gali»itl> ifeia*»teigtgfe3.fe8i M©3?sto&l0gy la pepl»<Mt#-slija#»# 
^ m l^ -wa# !•§ - 4US{A m 0«t - 0#%fe| 
ffiotll# fef •»»! of p®fS.lae»ieh0iis fXagnllifci ge« ;|p#».l« 
ttmi,. .p®si%t*»# Coloat«s- 4s. ti#%«»»glt»ea»-Nag«,, 
wtll, 3?otji3.d or oval, yellow# 
lf^ at«s »t ta&l a#% ,fsa«®i,. 
, m%Amm- a«iativ% lifi»fi®a# I.«t tm& 
te^yl^ tli.yl©»l5liio!l. not $m 
MIA m€ -mm" 
mmm^ '^ Icrs#  ^ l®^wl@s#, mmmtm-p 
tos#, rmftSxmm^ 
whmmmm, ito3cl^ l.n» i^ mlla imai 1# 
•»M «,€ fj»<» mMmiMtmm mliht&mf 
tp®h«los@, afflanitol, inositol, sorbitol, atealti^f Astoitalu 
«f7tli3?it'0a. md glf®,«p©l» 
f-iw p«r' mmt -^mm. m,mt I.®- *iih 
»pM. #v@lutl« df fh# f«# Imtyl Am 
«i<^«l, metoms, ^.cohol, 
G r^n '^mA Hg moM. *®fill #f m9%'^ ljm%h$%cms''toixm%m 
Wm&m-'* 
niOMmmt m* m, m, m, m, tm^ %m^ im,, 
mis., IS, m# iBA#  ^1S&, Mp «M, 101, toi, m m& m 
hotirs, 3?od®, 1»® # ©•Sp. It 0«4 • Cl©®t3pl»jR 
«*€ fi»#» #f»#« pmmm% ia #ld®ip T#»is if*g#l»tiw 
1^1«; mM30 Ijy mma #f r^it^ lchotia Ofstt p©#* 
,^ airalo®@ po#ifcl"w®« Coloaias ia yef-ibsiiiN»^ «a.oii#!»-
:isgi# gffltll, l»ll®iil»l»p. »i«A  ^©r 
.:itiet^ #M,.iiiidl.' 81t.i*at®s ao% lawiei, Jiot foM&d» 
asgi^ iip®, ®@lai£n, KnS fi»®s ^ i,'OsuipMa%flMi» 
Ms«%ftmtSijlcm'bSM^l »# ^«ag«wf!9ll«ir- ^J.pi®»t -is, 
'iMyito# 
££ eairbQh t^e f^e t^ai 8 MiA &mM gSHS fi*©a .gixmmmtf. ®m-
lm.%Qm-.p maltmrnp l#'ru!l#0#.|^ . 
%&m^0 «^ gaalla, nitltmJa#. 
sl^ og#ii. ••m^,.m<^m@%lx$%0,wmm$.&m*-  ^ 1# «6M 
aa4 gas trmi rafflao-s®,, »l#Mtos#,, s®9llblo«®, 
ia^ te, gtfs0«r#l, 
dulcitol, er^thritol and p©etln» 
Fl¥t Qora »iite. ia ©€»ipl»t#lf v±%h 
mt ffm ®toong mt to-mtjl .lAes^ ol 
«a€ mmMmm* Miat f€»»tl#a is mt -i®. pr^ ^m©i^  mm ia tlai 
®«»© ef CI# f#lsiae«s» tawwBA mm tj-titfl ^©#* 
Ha md «0etylai#ttiylcapbinol« 
gy^p XI* B t^eria p?odtai8iag -mt al» 
iaad lBQpmpjl0 of 
com. mmh. to Al@li f®a«t «xtfa©t|r- j^ pteai® ©r mirbmr 
nltroB&aoua ai^ ibatmm&m bmwm bmn. lostly mM 
f«»st -mm iktlto€ e-slatia is aot -
fl^ U: 'to#* 'dccur a« m mxA^pm4mt 
f t p «  f @ f  i s  
la %b# of i»pt-a0«#, bmtyl m  ^
iw^propjl -gi##!!©!# »#• %%#• llissl»i3jitttoa «f 
lo p£g*-^  Is i», ®#» aftsli e%fc#3P 
1« inoluxSted 1» this 
• l®0* 
wm El»«tei, mrns'^ iMrnu 
CloatgjAim t?Tatyliatm INrtsesp* 
c l^l^ s S), 1, 1, s, « .ma mm. 
CultiiriO. ohajmst4i;giatieaf Mof^ boiogy ia bmt^  ^
24 bowB, i»©as  ^ 1»® » S -^fp *. Q»# • S-#l|fc»' Ciosfeiltta 
aitfl fi»8» 0pro@s p»i»at Itt ©ldsx» ei2ltni»©s» 
%4»: ©stlls mitilm bf m-mm of pmltii*lQkm%m {}^ « 
positive# ifliit©, stellat®, « , 
liar colonlm la piptoH^-glucoss-a^jar# 
aot Si^Q% asfe 
eatalas© imgrntimf cAlmtln m% li!t»fi#t|, ttigS iw-mm tM0i«db» 
M njafectePigi&Mmi' &ei€ «d  ^gas ftm giwottft# mm 
Imtom:^  xyloa^g mmmmm-p .gelft®* 
t0#i* €Wi5gaall».jr aalieia# mpmhimm:, 
d«£trla, slycog©»» raffS»0iw» 
laomitel iamila# S© «iM 
«d gas p^Qtin.^  Miinitol# Mcmitolt 
sorbitol m& erytl»ltol» 
Itt siife:|». fifevelQpaiat- ti&«# Mt i# ae% v®ty 
vlg««is» tfm ii*.#i mm imm^mm aeid «4 
mmm.rn .'.ammWf -ta « ©o-at«^mf mspip'i^ is #»• 
f®ast mxtwmtf tim #li»setar «f tine- is 
ii.ff®r#at» tlas isediiaa b«®,oi»« mmmMngtj isii. 
fcJm tmimt%m sf alls© «€ «. a^troag ®f te«tyl. .atleefe©! . 
<levelops, #ileii is -easily €iff®»Jitist«d. fwtm tl»- «©»-»• 
to* ©ter of thfi • fb# mwn pm  ^
t#Ias »#, not @3Et«asi-wiy h.j^ ?olym^m .«« bi»» 
tyl. aat Isopropyl aloohola, butyric mmtie a&i^^ ^^mw' 
• a# iw# trae#s: of', -ttl^ SisX 
; 
Qy@m© %Xli SmtmrlA iftilen ^o4me® eMafly «a4»y»9tee:l» 
«ad relatively- snail qtmiitltid® of ^solvont#* fr#a feiMwtip* 
ti©a -©f e«»; s»>  ^ f&t «<idlti« mt xsltrosmmm fc@-
e»» aiy  ^ dto«;# aot sttoolat# ^m 'Sm&m^mrn ia Vm mf 
'fh^f either fail to m%mt€h mm m ^ly 
m * 
Cora mm' a©t ©xteasl^ l^f a»S.» 
-mtiM is mt Mqimftm*.' 1© pl^ st is Ae t^yl^ -tasflw 
-@«a»l3ia#l i0 sot -aa &i m &mml Swmlt 
m m m t m  ^ i ' ^ a n - ^ y  f i i i «  
^mup gloatriditim • 
C.3.ggtgiat» »t glus r^fJIaa-
(Beijei»in0k).t Donker, 1926. 
Wmmmmt Ismlllwi ^aM-lo^aaai. Srnw^lxm Bmlllvm ©I'tbobufcTliTOii 
Ciiltiaggi S&#. 
24 'aoiaps, »o€s.# .S#t • f#?|i x ©»t • Cl©strliiam. 
sad apo3p#s pp#s@ttt la ol<l»2P f^^ fcsti-wi 
ml^m. wmtiM % stiuis of' Qmm. • 
itlw, gj»®aiil08« jp#sltim« S0*«€ m i^ ^gulai* 
«il#« ia p®p*«9»gliie©s@«.i^ ^«. 




A«li: sad gas: f^ «a glumm, sm-mommp la t^awt-#. 3iy<» 
l&mp Imv.ilom^. mmmm^ gai«0fe€J», .i^ i^ttSa,|i. «ttll«la,: 
4«fet:a,;t •• 
• J 
aslibios®, and it© mM 
gas- tvtm a«biao»«.j, sannitol, s@l«Eito®®, la®sit®l# 
iRttlltty sarbltol.,, • •• 
Mtol, 
la S ftti? mmt &&m rmsb m apfr@§l-afel#. i!» 
is hjdmlys&d wiUi mmmil&ttm oJT bst:ppt« «##•• 
tl« mMs* or ao am ppodti0«4 ia ©gki., 
msh.w3.m& «i? ta pmmnm of M€#€ ai.trog#a©t» mubstmmm 
mmh m md ymmmt extract# flst^ is m mlim 
mO. tt0 lit^ ild is #3«« w4 
III the pTQa&mm ©f peptoft# op y^agt ^©arfeiietis 
itmomts of butj-l alcohol «•« jforsM from gkm&m M m&dS.** 
tlm t® Ijittysie «d ae«tic aoiaa.^  t md %• 
2,^ ;^ biifcylor»glf«03l 'i» pro4«0@d# 
fM#: sp#ei#« t« bmt^ » 
S@ typ©-» 
S&m* 
€uM^mt '&B md i2C# 
0mMMmA Smpisml^ gf ia. bm-tSip--: 
m hotws, •* 
• Mid rr®® sf«®# pr^ #est ia ©I*# ei3ltui«s» ¥«i«g-
©•11# ,a#tSM. hf m»m.^  &t peritylclious fljtgalli** Qrm po«i» 
/tlw*. ik©«ltlve# Eoottt or soaeiiiiii iw»gii3«?- e#!* 
mimm t&pmd to p#yto«»*gltt@®#iN»«ga3r» 
liteafc#« a@t a«t 
not »g|S frm& tMsa«l«» 
pMrn^rnSm Am^tjlimthjlcea^ljlml p@dmm-§ t®. S,.S-^ utfl«i» f^^ ol.« 
m m 
of. -sigteeteipiriit<i#t Acid a,^  fas fmm gtumm.^ ••*1-
<0-ir#9«, aifltt©!#,*- ,3»v*3l#»»,t awim«'#», g«aa®» 
s«|^ Wt£aii grabliios®,^  nmnitoln 
.&%.«>«% gly©og»a, Im i^ap: iMMttiylglufisosM®, 
•jrim©»::0 mtrnzltump. #ye-^ @I awi Bm»-
blfeol# I0 a.et4 g« »immQm, pictM# ia@sit;®l# 
dulcitol mA •m^yWmSMAm 
la § per cent earn siash stsarch Is pa^tialij liydpolys#!! 
tfitli tte® fofwition #f mostly at^ ld @nd-px»@d«ets» 
teiftyl, aliistooX »:y im pp.©diiii«€» Wtfeh Wm 
lation ©f «#td %im ©«#s#s.,. j^af©i«s%®4 mm 
mttMB fee til# «d the m#«mataat 3.1<|trf,d »»ta« 
w9A»r aMitim of aapar«tgM# jsia:«t. sir 
^ptswi 4o©s .nst stimilat© •»» la •solir^ s '^ ,jp®®Nia©*-' 
tl©at# V«i*i&b|,# «f totttyl «ad %»mm^ mi 
%mm mm tormd tmm tte# @€ glm&m- la tlii 
pmBmmm- #f m^mm% m ptftoa©-^  im additioa t# 
i©. «d telds, CO# and Hgt* «jr 
gXye©l aa?» g©ni#i?allj {spodticed* 
ClQS.'tyMim- ll«ll:giriaiM.i 
f3g»a i^ !««• 
4D, 
Cnltia*^  ^ bp©tl% 
M I*®--- 3C 0»f - -ei^ atridtm 
•s»d fi-#® .la. ol^ T Gultwmm -^ ¥o«ig wg®t:«tS:l^  
m&MM fe|r mmm &im p#»-
Iti-wi^,. 0^mvlQm. posltlw* '^alS. 3P»i»4# 'tmitm, im 
eatalaa® n^gative;^ . g@latift, .net %S tMoaoI* 
Ac©tjisiothyle«f%itie(l t® 
©#!• ffo ^gMftut prcidlt»»4*, 
of Q,ig!3@h.:far&tftti isii. tafi gw twm. gkm^ m^ » mm-
eros«, liKStos®, mOLt^ m.., xylos«, Mvudlos®# ateittos#!, 
ia t^alia, sallela# eellotolos#,, mrnhbrnm i^g  ^
wdmiios®:# mllMmm-p: ts^-
. InvLLixkm Mm mMM aitfi gas trm 
gX.f&©g«a#.' ftctin, 
MMtStol, 4'^ elt©l iaia ©fftfeflfcol# 
SlQQ® tlit/s mgmimt 4©#t not utlll®# it i® 
laattiriA tlist a# la la 
th© p«««e« ©f « t^3?act w ^»4atol© 
ti^ s ©f feiitfl. 'Wmmm «sf i®«%s  ^«i 
fmt m%' f©fw## tJi® «f gl-ueos©, ia •adiStttm 
t© ^«a€ mmtM CO  ^ si^  In* fwmmm &f- t»l>» 
fe'a%f3.#a#gi,^ al •«»«• jpr©€«eii#.» 




o t^saa.' ioo> 
• m- -
- Morphology la j^ t^otw-glueo'st 
h.o^w90 ipM®, l*t * * #»§,«• Olosferi^ iii 
spmm pmmmt la 
t%m e«lls motll# by im^ mm &f ^ mritrXiMotm flagella# §i»»i 
fuaitiv®, ^mmlm® poaltlm* .Golonlmn la p|tf%eai»glmos#» 
•ftgiep mm sraall, »iwa- or Irro j^alar^  fea «tiiti#» 
gi«li#i '^eitl' liiti^ates aot Si«i#l not f«SM8€t„ 
•. ' catalas« %S 'i^m 
l# 'p igra®at proiai5®i» 
0t- gm- JP»«sa glm&mp 
• Immm-f, m3Ltmm-p xylose, galan* 
, -j»iil#lii;i^  f»e%ia0., dix* 
;' - • tr.lii,j,' gl3«©g@% ®i«ithflslti60sMa, ipmf^ teow# MtliMQ«i,^  
. ty^halos©, a© fiteld and f:e«i, ,iWitoiiios«t, 
^spmltdl# '4aii©slt®s«;p fttwaes®.* imosltolt. MjIIH,. sorMt<il,f 
" Aiilelt®!' ««l ©jpytbrit#!* 
, •' Cswi .1*^  Is wmy slightly %!»• .tmmtlm 
sMefly ©f ••aeitS #aAi»3pr0€mt»» eygaai-sa is wf« 
m%lv@ Im mm sm  ^ t# i^lcli extract m p®tt#s«. fe»s 
fe#« Mmti -Msimts of »s»lir#at«* «m- la 
0f glueo®® i# di»aifflllst«il tla» 
f©i**i:i#ii 0f :mml3. 'isit «1©®&©1® 
arid acetoiaftit In arMition t© "b^itjplc and a@#ti© acids,,. €% 
si»t a^« S»S»Butyl«ii«glf®©l is prodiieed# 
• .-fs 
Sjy mm$mi 
•A» mmmMm featyl. -sieoilieE,. 
mm& mth.jl sl.##li€il #*»» #@«i wltliottt 
§ea#iaa stifcstW'iwi#*. il?r«gi-|' 0®,l.sttis Mqtit#'-
fletl. Flnls' » pm^m^. to «.-Qf» 
•»sh. «€ aot 
•  f p o s i t i w *  
1* lot ferinentlag raffiftos©# iauHa «€ pt«s» 
tin#: F««i»mttas aiayaBitol m& 
^#ag«i-3®llow plf^iaent in «i»a smi&u, 
01# Feraiating i*affiiios®, rlj«ao«9 ia\illa «€ 
•Io% fiiipa»atljig- iii*»»ta4ylgltt8osld»# flrfte 
piS'gflBBS te ©#1® 
M*. mnBtmr&h^rn mmrn^M • of "btatyl and tsopropjl. 
^leohols fro® rom m amllaftle sot?y«# of iiltf&giift. • 
Is .pMs:s#at* S««i-pi?ot©ol^ lc» S-#lstla aet 
Vog#»*Bro!sfeai3er mgrnttm* p?©€«0®d#. 
!lo pi^ atat is'odmssd# Mellhlm%g t^ ©!mlo-» ®s# .rli':a«ow 
AM# Vw/ 8»11. «»«s%s ©f alsciliols pr«iites#A feo® ©em with 
&r w;lthoiit 'mS.%m$9n.&us 
ts# uelatta aot 8liaB«o.3S® «©% f#iTOafe«4» 
m. Z^wlWBSBwiSljj^ g. Qi.yw^^w^ 1®® 
Urn Wmmm^^m^ sorbitol, Isallsi,^  .mmibtm 
mmm. mM. li»t 
QMsMw^Awm '^ ^sAmmm 
M» l©t f#rai»tti»g teolls, 
i® f^tiii##t iiiA 
'H^'iitejifcs •^P^irti'^WiiirlMifM 'te*t-4l^'"''^^"'i>^- jin -'iiBff-Ljilfc'jitlit "%ffi 
ill I III M I I '• 1^ •!!• Ai'^P iBir Mil MB 'll^ i^^'iiVa 
mP|i FUto t^owlS  ^ ]^ #wlBfti|-
(jtiisl nmA t3» »«i»# ai.»siari€» 
i«« «a to dtesigattt® :Sf 
filial la fe» tissues plaats  ^ ¥« CX8W»3BT»} 
»«^ lisa# t^ t tli#» tl»«# stages la *l» 
: » siasl# a.p@el«s to la» tli®. joiw. !!»* 
aillM (1880) .gwM 
.tm to ti» aeM bws-fc t^iu 
^8l#s w«» dlffareatifti© !^ «sii@F@M© «€ 
th® trnmm-. ttff#r#afe. 
tmm failM t®' agr©« -m tli® t.:ip« ^*@1##*. iF«iii-im- 1X81®  ^I g&wt 
Bgcsillug Wm fl«gli« m m -mymm^. fm 
t^ gwwsM.^  • MmXl&v (10it| %&# gm&m 
•%mt ia tto# !•«£% awgliit>«%@g 
'f*a. fi#^«i m& -dmrnmA^MA by Wiae^wi^ iqr ClfiSfil m-1&# tfp@ 
0t®mg aai' gl»tgtiin« a» a, It ia 
t# S0t%. feiist %h»- wmimmmm Wlaograiift:!- (23^) 1« .aa 
bf i$#l«sg #f « fef •«»<»• 
titlftft **&m %m 4m li» m% mmk. 'S i^at Bsicrobien*":* .!» 
.-ajNttilft# WW, t© tim of fsmt Tiegbera ms w®M 
mm Wm xmm Wmtllm- -laiA m nmm wmm gima t& tl» 
»%tiag c»piM»a Mmmwm', lJ«iwsiis#. la wmlmiMg Wia» 
pib.3J.eiitti»  ^-sitftA tfe*. following fa©tati«» f3?#a 
imwi£ of Van *#ii l## fltJi?#® t«xtilea p» M. 
-101 • 
l*aa%i©a #a ^mxA 4«s isflo"' 
ti# mmmmm€ fclKt tm mllixloQ&<»f&rmnt%tlmn mm in 
mmh m. mm fey Wlao^M* 
skf* 5 Ghrnimi (1918) eonsidey## Clogtridiiiai imtiylgm 
m tJjs- spades, fe# %%-tmr (ItiS) 'tlmfe-
tm tjp» sp@©l#s ©r Wm ^mm Im CIoatgiAim aiwlo*' 
If'Sa ffflaogroaslsy 'imless it eaa im shjm& tl»t tlit 
mmMie. tog|irio» «R%.i4at#s Be^gey {a.®M.)' 
•giws Cloatgidtm 'btitwl^ tas Bp&g»wsM th# sfiteies. 
It atpei0p« so^«irlmt pipftstjiaptiiwi fto tbat Wlaograd  ^
B«i3>l.t» jia5l.«l?»t»g fan it i.g iiifeM 
tl»fc ¥«n 0l>s#rf@4 til# f#:ris!@mta%loa of fseti# 
siAs%fta©«» ©f o@lliiX@«6» flils p*©l2h» 
ability ms^gmtB tJiat ti» typm mmim  ^ glesteMliat «yjL®bftete®i' 
siioaM -#& orgaiils» »lilefc f« i^wa%s 1# 
ly A'0ifii.,|p Hm mgrni^wm^ nmmljg Jtir 
sla®t*tt <c«rb«i^ l ^aiMir «i4 ^otinoTOytm Cstsflpi^ irl 
.So^«r £s ffe# MgJeia e!ioie» ia vi@w of tii®-
fi^t that tnem is little clo-j.bt that th& QBgmslsm tef 
C190S) as ?I#cti'tdi.aia seotiftovoygit .im &mm m, tlmt -
^#6i»lb©t bf It i®, 
fiyaiitti. IOC a«iai€ gMaliPMt^  •«i'i im •&* 
tfpt :sp#€d.#»« gl##'tePi.jai.» B%mmm «»a CI* 
Hmvmtym sboulA b# given, as. a^aonis^. 
ffe# a«®® Clo.gtgt{iim «EeaM b» iiiiftfci*-
flta witli til© ia»pF©tfl .aAe^M@l*p^#i»iag rn^mMm fef 
BsiJ r^taele- mm tomtia.iQqBfc ftf ^^ iagA«4® 
Clf®t| m gMaterMtm i»8»t#«iMi '.wft by Wmms? (1926) »s cioa» 
fb®' «f«.elfi« bm»sgi-ST» ^pp#«« to 3iav» 
*«e»f itt til® i«#Mag of the Uorth Caatral Branch of 
the Society of American iiact@rioiogi#ts, Imm. St»t@ 
•ny-f coptcerning **4 ef tM 
-^m B^%h stjp'sias. .f>om tli® .Wl>r«a 
e©5,l@®tfoii ia fisima «id t»®r« supposedly sufee'oltijr## lof tJi# ©s*-
iglnal strains. Sh© established the Idanttlty of tho t«© etiPftias 
•«ad tlni|r- prssfe®# Isoprocyi al®©liol,» fli« 
0rtl#® ©f strains .ngf®# Mth tli® ^«erlpttoa ®f isopropyl 
alcofe©l*jpf«te#ttig taelaa®«l ia ;iav@st;igatiaa» 
In irl@w of th®®® 0oa®id®i*ati«ais it i# #«ge5©st«4 that th© isoppop-
^ itlecihol-proaiMing $fgaiii#a b@ .i«#tiiliat@d mm l?u%sg* 
l«s©3r :aai Meciiiii^  iWMt dtseidi^ a «. a#* spsel##,^  
•$!». #*ii^ riptloa glf»a toy iaw#tig«to»»s a@»#s #©1^  
with serphologlcsJ., eultia»al 'mm€ .^ ysiologieai 
«liarifec%»isti0» .©f 3,* rntmimmm m.. ia tfe# prwiat la* 
"r@atlgmtl=«« atitkors ;S«^«r«%«a roaem Gl^ f^m$^ 
•inj» tjy n^lutlaiatlee «i>«orptioa mmt%mm wiag tfet- 1 aad d 
It ts ia^©€ <}ii#stioamtolit :a i^?olagl«ai 
aloa® ar# t# ^w»«% ##tsfelt-islil,»g m, wm 
sp0oi©s» 
l,atm^ fetarTOHt aa€ C3.t;i4«tS-l fomd tliat thstr »ti».aia 










^mmt Am cmcimmm. 
ffei# CTiltural ^ysiological 
istlea @f li- «f &a%»le i«i.i 
!«»»' hmm itt'w@atigat#d» 
S#t«a mm Glestgiiing 
Sb SI»  ^
413. ®f' ta® sijorxilmfclag.^  
posltlm, gr-«»s3»«(s# ant eatala®#-
g®a siilfM# Ss pip«>.€»#€ t»em af«  ^ a©* 
te5«a ladoX ia ait fo«»4» s"^ ros#, %m%mmm.0 
galaeto®®, sallcla 
'aadl mm fmmm^m^M^ atile.itel m& 
tol mm mt •iittiy@;tetft# 
t»-r*afeab3.# mm #aawiete4 t© mil 
a©@tic acid% cax'bon dioxide and hydrogea^ la addition t# wrf* 
lag mnomts ©f butyl# etliyl aad Isoppopyl alcohols and 
Th» fA#Ms af a#Tit3?aa pjfodticts 'Wj .«®#apilas. t@ 
tl»® ladlwldml .sp®ei@s aei tl»- wifea*# sf tJi® 
Btar^  is by «11 &t %'km .»p0ml#« -'^ s #»#pw 
tlMt @t GX» Bi6l..lii3Ftaeiiii« 
CI* jiKsetofratylIeii« iiid 0|^ » f®lailagii« ii«s»stlly;fr«to## 
Mit a0t Md«i. 
Ss a&t 
X05 « 
CX» si^ . .5|* 
Q%m B«.tJ<aMiiiiMi m»m^tf pi?adii®« saritt n f^tantt 
ot i# a#% « 
.feet ef f#fe®iitafeloa of gli^ os## Mtted »©»-tjl»tliflesrbiaQX 
is F®d\xoM t© 2#3*i3ut^ X@ii©glyeol#, It I# pj*#feabl» Wmt 
MrtI sf <siB?feIaol «•« tli® mm-m 
wmm%m^%m. a® rapSdlf as for»d, t!iax»©ljy i^ «mtiag 
tm til© g»tt«3«l mmxemm of ita^brntyleaeglfe©!*. 
SX« but:yi'icta Is sttoHilat#€ to p^diie® coml&mTmVtM mmtmtM 
@f butyl and isopropyl ^coJiols frois the fermntatiom #f iiom 
i*  ^toy -ttoffi: of #«%«!» sisfe.:a%.«»@ts mmh m 
asp»«gta» ymmst m4 .p«ffeow« fto«- aMitisa of t&®«® 
ait^iaaei^ &mhm%^-smm0 not iafl.m#ae# tli® f^Mm #f mratraX 
volatiX# products fr&m Vim ferm©ntafct#a ©f @c*m attli "toy 
or butypie a©M *» butyl alccSiol 1j»st®rl&,, 
Sl« hutyrtovm Is .r#X,atl¥®Xy iie&»|>TOt#©l3rfel«i* frofei-in ii|«-» 
drolyale products si»h as p^p r^nmm iwd m^u& «yeii® »» r«tib» 
€iXy «s s©ta»'eE«»'.®f i© »p»:©iffe .iBifw. «©Ms 
tm be mmx%tt&% t@ th® of tMs -8|s#©i@s» 
a«M it eoiiwi»t®a by ©®lls ©f gX». 
t^ lem t© «»%le ittt imtyri:® #.ii^ #is. Iifi3?®g«a#, 
lytesg^a >i©»t®d tjy yyirmific acid Ss fsr the r«<teeM0a 
of %ei€ «a€ «s«t.oii« •«»§ i^ sep^pft 
• 106 * 
As#®©i:&fcS<iia «#• ©JREleial 8 i^^ aJti«p«a iWM} ^1^4# 
of «Api't«« WU W* 
MtJ# l^aek# M* W» Cl^ 3l ^S^mt m€ ^mm 
Biityifia?wiit» ¥«i^  i«* ¥« mt* ^«ft* t#. 
1 ,^ 10« 
BelJ r^inclc, S* 't* Bm la #t !•« fewiatu 
Sei. I.» 
B#i|»lR«&,,. !• W. «€ in®, A, Cl9«'l l#l»r 
ti#a fspiit®!! stMistoff-s €iarehi 5«»t» f» 
m.. !• 
rntSmrimk, M, «#, «t vna A» (1904) 'OPir  ^tewst^ ^«n 
isar31» MJ hM m^& mm wlm^ mskmrnrnm «i|m.# S#a». 
r*, v:^t» JgfifSrSSS* 
H* C10M) »8at»  ^ ©f #lfc 
M* 3p. m.* «mii» «€ ifiiMa#* m^. 
BmmXmwm  ^ &m- E* CI» I^ 
S«tt* 
Bl«ffle!ii£Pi,,. S*-. e». ®«y4 awe©©jftidtiAj|' Cl® )^ Bmtm^A . 
!• The reduetion of propioaaldshid® and of propioai© a@M 
 ^^  J. ^gsl«.^ SO* 
mtkln, S, {I89gj mimm l^ « 
Mm miA C« K» CXtSil mf 
ImtjatW' .#^©1 ta f#rs«atatliais» iitttx#- Ifi# 
Bwbattfw# »« MM- (Iftit) ue'tttsral pm ISSf» 
ii.iii»« «iA wiifei«i.t aa. 
B«ela»@r^ 1» iXi^) •#» m^Mm dm m# Site* 
C«iit» f. 
• A, M» @t la. 
Cm^mm.0 ©• Swlla Tommmslom^ mm%>lm 
ftflm »@tib Sft»« s»@r, A»» ItwS.* itll 
f^ iB €w?b«iL@ p9 M4h 
©» m& trnmrnr^  F» Cli^ ) i>i# m&m ait felai^  
•mm*. Mrnsrnei'mmmmg* gtmshiMm " •r.-.inp.c-
©iMili^ iisaif A« aaa J'« l^iMi> E» CiSgf) Stiadt«s oa Bwi: 
tkmtm A« 1, ®t Br®€«aiaim« J, Agi»l» S«i« l?"i 
.O^n, S:#, 0» l»t©l  ^asliK -^^ ias* 
Dit«t»»oa ,^ A. P« ll«, S#131y, fiiaf®ii%: A, C, and H©iil©x* 
F* B» iim$) Brltiiii l^ #405 r^«i- lt» «jt 
Jm® BO  ^ 19m» ia mm* 
1» m» tltlil t#t-
.aAiatfegwttgt l&BSSSe &iljPife;|(. 
A* ®t 1», .a» C3#il) F«»a®iitiiig pm*'-
€ii®i.ii® soai# b»t^  of #®£yl aloohol#, bmfc|«d©» pr@pi®ttjLe 
Mtl#i Frntrnt J |^ ©lis# 
BMMiiit t»t©at Ate0tra©ts4 la Clioai* A^@t» 
1913, 
F*»to®s&g I. «aid Strang# U» H. Cl^t) Fmmmatmti&m w^mmmn f» 
tl» or mA hl^ mr al^ ste®l« fx  ^Btmnth  ^
tf^ mm ®aA otfeir ewbui^ 'toi.t# m.tmta3L» O* S» F»t®at 1,^ 044||• 
aee is* l, S  ^ ?at@at Off* Cl«ib 
Fefsftwb^P A* «€ Stymiige, E» H. Cli3J) i.©®toaii «js  ^Mg&«p -id.©#* 
tt»ls* apltlsM F«t«at S#pt» 1S» ta efcKte* 
Al^ st. a®!#. 
:F£%% A. C10?6) 01f««ria».» 'i»*-
, Qm^ • ^ . 
fits. A, Cia^J W®b@r 8w,» 
a©s* 
Fit«, k* iW&Q} il#li«ip na»isai« ^©pylaXte l^ -mm •. 
yit«.^  &• (1^0) B«ir» mmitrn: rnimsm • 
Fi^ .# Mm B&rnm 4mt* ^Nw« a##. 
T.0 'wwi: toa? 
* ."1,^  "•* 
S. &nd K©»dall, A. I» (19g@) Tb&' 
 ^ImtU mM* J*. Biai# ei»a«. 
1# |.-» l^\ III. A», 
0gl» tes lsi3yiel^ »i»®ni«l.Hii»' f. 
1S«. 
»,,- Mft SelmtfeftBdnwii, A. Cl0< |^ 
gW^gm II'» li?eli<, f» Hfi« t^gIS-^ 4» 
82?a®..gfe#f^ 0, H, and Schatt^ nfi'oh, <1907) '^ BP 
If# &s ,^ f» eoj^ ?i»-
1» £#• W'mmm%AMm pas' 1® 
l®iglIJ.-a« tei* last.* -tftsteap# 
Q-«ib#i?,. E# €«r 
l#ji mhmt mmm^rngrnrn. mm at* Batt^ p^Nw t^orw^# 
Cent. #• Atot. !• 
B# W«, atflMtj-, 0» I»#0 e* H. sail lietiaellJMi# 1# B» 
(193®) l#&i©tl©a of a©«t5affi»^yle«^bliio3. dlaeatjl to 
2#S»batyl©ia» gl^ ol by tli« citrl© seM f®mm,tixig sti?@pt@« 
of flatter Ist* Agp* Saqp* Stm# l@s» Biil, Ijfl* 
'&mMp P« B* aad 0« iWSl^  fp«l;l©a3L i%ijaiol<3 i^e®l 0fe(Wi» 
i«t3Pj« Blakist©tt*s Soa, PMlad®liM.% Fft» 
li&tlm  ^H* E, (1S22) c«iptsia of fto# ei#iiti»iai.aei«®ii* 
Baist» 711-316. 
Am frommm for lsi»pr©pfl 
U:* S#. fat®at I«g, 20, 19 .^ 
J0toso% 1* »@t«3P-s#a, *• iu «iid B^ed, B# B. 
M»y ©sira i^ffltiii t» tie«toi»i»l>«tyl r®i?®i9iit(Rtlm* J.* Biol. 
01m®* • 
Sispow# iU (X91S) iiat«i» l^aiss»a aw ,f. 
Abt». !• 
'v i^, f# ilSiSi ili»ll»' 
g«'elia3rel?mfe»iii»l la-i '^ mm. »iir B»lf 
S#s%» f* Bi&t* Jifet» #• 
m§. 
(It^ ) C^wi'Sal ibetiviti«s ®f 
41*f5# ltol¥». #£ Imn^emm 
e# aa€'f»%tt Cmsl Fusif^  MetlM.. ' lm%m%lm 
siA'laf# Bi®«, lgilW*g^« 
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4* F»t W« H* «d !• C2.9®> JPt^ ts t^acfes 
fr^ a f»fflia%«Ltiaii of «!a ip»«bitto#©' hj 
sei€ rnommWm* Baot. ^s3S»4f# 
aeCli^  ^ Ii,« S:# .«i4 Ift l:St^ -J «ia ,aa*imM0 M© f^» 
4^, MIm tUft of 
 ^ a«  ^ r, wfedewigS#.: 
iwMW 
!i©Coy, !>•• .S.» W» fl« @ad. a«8%lsga, 1* S# 
A sti]yay of li» awtoa® fetttyl »igaaii«sb 
laf,. Dis» 
M»Coy, 1». f#t®a?aan, *. S. lltS©) '&§• tase  ^ ©f ,ta 
jKfimtation tests*  ^laf. Dia« 
l®C#f| 1., Fr@4, is# B,, f« 1# aM Hastlijg«i» 1* <J». 
C^SSO) A e t^wal sti^  of e r^fcata 
fox-iilfig l^ aatoria* Inf* 'Mm* 
i« «i€ l^ I-oig, !»• S# (10S§I Studitts aa 
la. f* Tm mmlmi-cs  ^^glutlamtion of ' gi##tgt4im »»* 
tdbatyliom* laf, Bl#. S6tS33-4 *^ 
&* .HgC.l.tmt# t..» St-a^«# « .sai«»M© 
i*« ia» flKi' p#sttl« 0f a mm &t&m» 
g®sl© Ufafei^  #* »tlir«ibi«l«^#:* .^ f8SCS«»i* 
SttaftiiA #f §m fwm Ciiltisw Study of Baetwla 
liehttt by th® Society of AimTlmmxM Biwst#riOyLoglsts# Willlws. 
mtk lA*-
ittssiierlieli, E, ClSS©) Ustj#*- tt# 2«ii«wiaa#tii»aig 
.tos# ^Gimm Msmrnm li»^§w>1.4a 
lia«©tt# !.» '.aat P* a,- |Xf«| S»- «pAft««%ioa «f 
J, -Ca#©# Ml'S6S««» 
liig#l.a^Kljitii- 0# 119 )^ Cl'Qstuft© 
S. iJWMl f»i« 
^»tr 'ta stafiiiw @a 0«^3toliai3®a 
' Is  ^Stilt# 0<iia« .^ 
wid 
0» :iiBa !• IIS )^ Ibeer iM 
&ll%«i #»# Ae@ l^a®* Bic»^®as* i^t« 
I 
•  a®* 
iid'iiijL li  ^ ^ % '^I£ia ^ iterjiijLjiLtbkuiiMjL'ft  ^ Mt| jfh%i|' ''""^•fTi lit''I 'iff'f ifi' T "itifirfiBi'ii 
'ts-m wiwPsg C# mm %A»3Pf;| •J3CT3PPP'^ IW,,|I«SP i^ ^PKlS*^ S 
i#^ _ f»il mm Mm • si^» 
SISbkss*, fc»  ^ A# •^ . llW l^i Jf ;^ i|««ti^ 'teif^  ®®4 
%. I* %m « i^liii^ i». 
'S^'^IPiSS^g^^Ksd • (B* *^R*3t»pm- ^W','"lf' -W •*^l!t|i'*!B"flP' 
mm* m 'i^m»^m 
t» S#,, 1». «•. ^^ *1, S* I# il^ l »»t« i^*»' 
tti» m fm^m^ « «t la.,# 
iiH# wIlWIH' »»&>• wil»' .0lgyf^ #<i 
W^ mrn ' 
wrnsmmff-tm ll^ l mrn' mmkmrns^^ -mrn^ m^m» 
»i« ^  w^m i*Al#. 'Wi» ^a# 11% ;, 
Sm tim. mt-'mrn $m- m 
#i S*.««i» ^1# .l»«t# 'fm^m^rn 
tateliM* 9» !l« M# Wm&rn B* &* w spr I^SlFiwB ISf^iroBR^lpi- "-'<^t- flSS .^aR.'Bw •*• 4gr  ^iiiiiif,',wf^^(isww» ;p "#• sew i^'« ,^«nj*i!iiwii. •«#» ^ w«^N«0S'S5u*;»iAH.>«w'*!p' 
tt« «f' €«« J« ^  
i:#: a»#*#. % m# t»' {1^»l Silt 
!• 
St^ *i^ fc*,ee«tii» 'l£.' ft WmmiM W tit m»»^. '^ Mt.'iimttM Mtf' i-"teMyt't' Jfc.—... m-0 a%|j, S)»  ^w» «e^SI.€i¥ %J^^ .| %^m Wm^l^l^mKl>* 
IM#1« Sties*. SOs^^ ^S*^  mm^^mssssm^«^»^i^mmimr 
•Ifc'iiiii#-liiliT'ilgw'fe*^-a«a .afcJt'-giitf# •iiiaHiilTIi' ^•Ai,^ ,Jlbv4rte-|tiir#-;^'.,«»»>.-.-,. •^•l1iil'l'#¥ift'Hilttt "SS^J^Mg- ^^-.^ eiXi .S  ^ilj^--.-si^8> 
• 1  ^3  ^ » 
A* «>«r dl® aitw$,oio©l\^ ji-
«iid FwiwatwlFkaiig #ial.g«? 
p» tolgt# Ii«ipsig. iaplginal mt »m&t elt#ft Sa 
Bofc. 2%. ) 
Fi»aafflsini^ j &m ClfiOO) ifiit®i*#«ti^ g«ii S»i? dl# Satrtekelmg®* 
fflissliielit® xma F«<in»at®lr&ta  ^ ®iaS.g@ip 
iBrntmh mt* 
S, C» si€ MogpilEswa, S4 C« iWM) Pi»od«etio*% of tetjl, 
«m.d l«sp?0pjl «• S, Pmt^ at !«*# f# 
.f^ i.«l®1ii»ial^  ii* iJBtB) Umlmp Fias«lfe» anfi #|j» 
MkolaoJjf fell.4@iiJte Bft€t@5ri«afoi®» f# Afet# t# 
f^SOO-€l^  
FFlng8ti»i», H« Clt06) #ia Stieksteff itsidafli»«a#ts Gi^ * 
tridlt». 0«iit» f, Bakt. A&t* 2. 
B®ill|r,, HleldtetoottffiK* 1# J,, Ii@al®yt H* A» C. 
11920) Th© ppoductss or the ac®toa® nt»-butyl aloohol fera©tt» 
fcation m^t^ielml with. spmlmX t® 
aamo of thm Intajpataiate safestaaeait pposfttse^d* Blo&imm* 
Coll#, H* €Ki« mmrn&t G*. H. iatM) fiw 
m t^om f#»j@atatioB ia 1mm Stat# C#l,l« 
UoU ft€lS-«. 
l©btiui«t (Its®) A sfc\*if mf ^Wm- hntjl 
f®i*»atafcion of -wrloy  ^ -J"* Cfe@s» 
«as®l»aB# a. S«¥i«a#^»t, 1# #» 
B i^lAai C«boi» imi, 
«% ws^wsir^ siT'trissT '^ 
S«- «A Bm-vtf^ fawi# W» C.li^ ^3 Me 'Fl,«lijswf'st© mt P3 *^ 
•fcg|ii» 'sygityyaii^  CSte*.- A, 1» «»% BjrodNtoismf 
SI aSliSs'^ ^M f * Bfitet*- AWk«  ^
A* (1004) ife«|p  ^ IXI« 8« C i^sia©li» 
t>lolog£»©Ms • dim lg»s©1^p«ysltottilms liii iit» 
fei^ saim. Aj»0}u S *^ 
Sclmtt@jrif3mli, 4,» imd E« CltOJ) 
glferoag# I* Amhrn f, H r^g# .S?sS#»104» 
Rsfii (1798) Cittt i» Ccsapt* »nA.# 4emd»- €@8 i^lS6, 
B# Q*,  P#t#raon, W» a* « i4 Pr«4, E* B.  C1M4J ITi© tm»-
mttlm ©f i-l®mol© a©t€ la tJiai btityl te&.&^hQl tmip» 
jmnt^tlQ&rn J* Biol# Cl»soi» SXi.M3**y§« 
Sp#.afc.ima» H, B« iJUPBO) of fie®%«i® Mtfl. 
f#i»ia®atatioa of ®tiaE»©te toy B» 
J. Biol* Obes. 
.S^ataa«|,: II# B. Cltttl Gas pre€tteti:ett. MwAm «i€ to-
• tfl «le©liol f^ratafcatiaa ©f #• li©l» S|i«-s». ^s48l»3S-e. 
S|N@«tej»j|. :i» B» |lS»i mm t^grntrntim ia. th#-. .«i3^aE*s. 
S%i»Ef, S» It.* Os^ura, 0, li* e.» «• |i»S4:| .S®t8»t* 
aatim of «#t9n» and Imtfl m4. %mfmw0' 
la 
gft-sJily# 0.» I^ .» and ffwkasat, iJ. 3« iWM} #f 
»mflei»l3iiiol in fsMmt&tSdft llfsor## Ism st«t« eoll.... 
J|Oi#OS-23l. 
StaSttT-, »• F, (10 )^ fii® bloeheatstff of ®!|iigglsli b«ty3l'»a©«tmi« 
tJnp l^laiisd loum Stat# Oell®  ^Lt* 
bF«y. 
B%%msa?-0 E. C10^ > Bi» liiOct^ riea l>®i deap FlaelaiN^ , 
m4 Haaf^st#* l^aiiawlrt* Q®s# 
fmtis®, B« L*, Fste^soa# W. iU and FF@4» 1» B, ClSM) te wB^wm. 
factor stlsailatiag tii# fo»atioa of butyl aleo l^ hj ©#36%atii 
tatyi*le «M ## 8?tSQ'7*»17» 
5at«, .1. I.,, F@t®rsoa, *. ii* ma  ^mamt »• B* CltSS) ls®l«fcl« 
»a. 0f ia' atisRilatii^ - ttoe 
l«Pcst.^tte%loa of b«tfl ^sl^dtol fef S* Bmrnt# 
^sS6S-?t» 
fiiafs«a.jt M>» C» (WWL) Th® l»»@-t«rlology of tli# p -^eeas fw «e#%#jra® 
«ai m-butyl alcoliol issatiif^aet-tjp©, J. I»gt* Blowing# ^sSto»#iNi 
fjweiA# (186SJ amylaew »•% 
l®s dm latex pissS@»»s Coapl!#. 
AmMrn d»® s®i, ^ase-eo# 
^^ ul, A« tlMf Prodtactloa a® plmtales Mi^ llfS».s lea 
@0llml@a la pufcawfiwtlcia# wad. 
Acad* 4®# Sisf* 
Am (l^ f )• litfoat# m trols aofees d® M, ijlaaiiii' 
mat 1ft ii@ti»t €#« lM l^<&b«.t®i»» GQrnptm mw^m #ia S#l» 
^1613-^ * 
- * 
Trmvlg it# ClWt) « M* fan 
tiis rm^ ^m. S«i» 
fyii'isan, ?• (1SS9) I m %m s^ei® d®aj» 
l»gaje  ^# ^hvm&l, mtrni* 
f«it, jr» W* Cl&3i) 
jgt3.is»tli» 
faa a» tt@k, M* B* C^aol -Ite 
gi#%iag« fl»ei»|f iMJlaaft# 
'?«i ttmghmif: Fo» .1# . . . , » %  s © a  « i 4 «  
4wia 1& putrmfmtlm dm Mmkm W^&skm ©ail* i©e» 'Icitl. 
lip.. 
Vm fim^mrn ^h* (1^9) Mm Im immmmt&tlm Im. 
!•#©• B©fc. 
fm fliii (1879) 3v3? la lit 
Cla t^* rn-^ m A&mA* Sci# 
'**' •mm^ 
fm VMsmmg m* (ib79) te ^a^Aiiai #t tm 
fttef«a batfrt^ a# »«• 
I*, aad E#ttg«f»» I*« f» CM®) Sqii* ffeetws iawlwil 
in til® biologieal pr@<te©tiO!a of se«t«Mi biifcfl idec^<al« 
BmU 
Pitiiwaa, G* (ISM) BoetiBPi^  f««wjitatlon #f «.^ to# *^ip«fe#s aad 
liaoterial ©ultuawis of %fe» s«w# ByitlA FjrIs#:^  lasp# 
m» t^Wm mm* A^®t, litists, ISIQ* 
e» ilS I^ fyofesutioa ©f aeeton® ana %f biistw* 
l#l#gi««l pmmmmMrn U» s» Fat«jit ltSlS,iSi» 9, 
»»« '1. S, Pa%#at 0m©®, Off. mm* i^sts« 
C« Cl9 )^ fe»©atatioa promBmrn for %1» 
m»tom and tmtfl U, s» Fat^t 1^» Bf 
!«§• U, S» mtrntt Qtfim  ^ Off. S%. S$e6* 
G» rai^  Kftn f^a, A» iX§W) Acetone sm# hutfl «leote9l by 
faraiatatioja. 0» »• tat#at lflf» CliM# 
m&u Jsis»s» i^ o. 
»»ta»a, G* H« iltS®! An ir^ rowi fw tl» ?^#«*fr@faEaair 
test# '3m%-m f^tj@»SB.* 
^ Wm 0^mp <jf tosetwJju !• 
lom st«t@ CaH-. Sei. 2;^ s9S»lC^»-
m» a, nM &®tt^ GPt ?• C2 f^) A  ^
six atr&lm @f tlai wgi^ iaa ©sOws^aiNi 
ia i«fg®»s©a2.@ of tetfl tleoiisil •#»%«»» 
tJ» blol^ ieal pTO®(iswi» 1* 
f# t«,  f i t t@rso, i i . . :^  * •  i i *  « i .  S« S# t3,»30) ®» TmlM* 
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